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Abstract:

Background: The clinical perfusionist is a member of the open-heart-surgery team and
responsible for operating the life support equipment that replaces the function of the patient’s
heart and lungs and arrests and restarts the patient’s heart in the course of a Cardiopulmonary
Bypass (CPB) procedure. In the perfusionists scope of practice, the consequence of unskilled
actions, inaccurate understanding or delayed decision making may result in significant patient
morbidity or even death. Historically, perfusion students have learned and practiced their skills
within a clinical preceptorship program in which an experienced clinician allows the novice
student to operate the life support equipment under their direct supervision and consultation.
While there is clinical evidence from numerous surgical specialties which establishes that
learning curve associated errors have a negative effect on patient outcomes, this has not been
researched for clinical perfusionists. Despite this evidence gap, the professions leaders have
been instrumental in driving educational innovation and the development of medical simulation
models that may reduce the patient’s exposure to learning curve associated morbidity by
developing competence with high-risk clinical skills prior to patient contact. The purpose of this
research is to develop, validate and apply novel medical simulation techniques and technologies
to the preparation of entry level clinical perfusionists and demonstrate pre-clinical competence
with the fundamental perfusion skills.
Methods and Results: To inform the development of a skills curriculum we conducted two
national surveys using online survey tools. Through these surveys we validated a list of
fundamental skills, and the deconstructed sub-elements involved in the conduct of these skills.
Additionally, we identified the typical ranges of physiologic and technical parameters that

clinicians maintain during clinical procedures. With this foundational benchmark data we
validated the performance of a simulated patient to establish that the patient surrogate generates
data that is substantially similar to the physiologic and technical data that a perfusionist would
manage during a live clinical procedure. This validated simulation technology was then
incorporated into a high-fidelity simulation suite and applied to an innovative immersive
curriculum which included hands on repetitive practice, live and video supported self, peer and
expert observation and feedback as well as a battery of high-stakes assessments. The validity
and fidelity of the simulated experience was established through analysis of over 800 opinions
generated over 10 years by novice and expert perfusionists after performing simulated cases.
Finally, the efficacy of the simulation curriculum was assessed by comparing our simulation
trained students to a national pool of their peers from other schools and expert clinicians.
Through this process we generated the first measurements of the typical learning curve for the
fundamental skills of CPB, the first estimates of error rates for students navigating the learning
curve and the first benchmark measures of competent performance in a simulated environment.
This data establishes that students learning in traditional clinical training programs conduct
three-fold more errors than experts and will have approximately 99 high-risk patient encounters
prior to developing competence with fundamental skills. By comparison, simulation trained
students demonstrated competence with fundamental skills that was similar to the experts with
almost no high-risk patient encounters.
Discussion: The implications to patient safety are clearly implied. These studies establish that
there is a high level of agreement among clinicians regarding the skills that are necessary to
operate perfusion equipment and that realistic simulation environments can be designed and
applied to the development of student’s fundamental perfusion skills without exposing patients to

the threat of students learning curve associated errors. This data may catalyze a larger national
dialog regarding Entrustable Professional Activities for perfusionists and influence national
accreditation standards for educational programs.
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PREFACE
In 1975 The SUNY Upstate Medical University, under the direction of Jeanne Lange RN, CCP,
accepted its first class of students into a brand-new Associates Degree program in Extracorporeal
Technology. This program was one of the first (probably the second) university-based programs
in the nation and joined its pioneering peers at the Cleveland Clinic, Texas Heart Institute and
The Ohio State University becoming one of the few (probably the fourth) formal educational
programs in the country for educating entry level practitioners in a new health career: Clinical
Perfusion. Prior to the early 70’s the career was not recognized, there were no formal education
programs and cardiac surgeons identified bright and enthusiastic nurses or research assistants or,
in one well known case, an operating room orderly, to operate the life support systems. Cardiac
surgeons were trained in a very few fellowship programs across the nation and as they completed
their training they would go out and start new open heart surgery programs, and they therefore
needed a pool of trained perfusionists to recruit from. In this formative time, perfusion education
programs were small, training only a few individuals a year, and the experience was little more
than on-the-job-training. There were no exams, no national board credentials, and no licenses.
Fast forward three decades and perfusion education has grown and improved in many ways but
has remained concerningly stagnant in others. The positive changes include accreditation for
educational programs offering a standardized didactic curriculum, leading to graduate degree
credentials, national certification, and, in many cases, state licensure. The methods of clinical
training, however, are mired with the inertia of historical precedence, personal rhetoric, and the
limitations of educational technologies. Fifty years after the first successful open-heart surgery
x

the profession still firmly believed that the best way to learn how to operate a heart and lung
machine was to put the novice learner in the operating room and let them practice their skills
during a live human surgical case. Though simulated patients had been developed and adopted
in other areas of medicine two decades earlier, there was no reasonable patient surrogate for the
cardiopulmonary bypass patient until the early 2000’s. It was great good fortune that the
technology came along when it did. After 30 years of training perfusionists here in Syracuse,
NY, the SUNY program was suffering its greatest threat ever. A reduction in the volume of
cardiac surgical procedures at our university hospital was threatening our ability to put our
students in the “hot-seat” and learn their fundamental skills prior to beginning clinical rotations
at external affiliate hospitals. It was under this pressure of the poverty of clinical cases that our
program decided to investigate the educational possibilities of medical simulation to teach
fundamental perfusion skills. But our efforts were not universally met with enthusiasm by the
field. In a 2010 survey that was jointly conducted by the American Society of Extracorporeal
Technology (AmSECT) and the American Academy of Cardiovascular Perfusion (AACP)
approximately 500 perfusionists were surveyed on their opinions of simulation in perfusion. 1
The results were impressive and revealed a lack of trust in the application of simulated perfusion.
While 83% agreed that simulation should be used in educational programs, only 23% agreed that
a post graduate simulation assessment should be part of the profession’s recertification process.
The reason for this juxtaposition of values is explained in the open-ended comment section of the
survey. Participants opined that the lack of standardization in the conduct of clinical perfusion
would make it impossible, in-fact downright unfair, to assess the skills of practicing perfusionists
in the unfamiliar environment of a simulation suite. In short, perfusionists simply did not believe
that simulation was real enough to be of any value beyond simply demonstrating basic skills for

xi

novice students, and that the operating room was far too different from anything we could build
in the lab. Admittedly, we were a little skeptical ourselves, but with our backs to the wall of low
case volume we had no other choice than to venture into the unknows of the simulation
laboratory. With this as the backdrop, we set our sights on studying our experience with
perfusion simulation, determined to objectively report on how good, or how bad, simulation
could be. Now, more than a decade later we have our answer, and as so often is the case in
research, we also have many new questions.

References
1- The Role of Simulation in Perfusion: A 2010 survey of the perfusion community. 2012,1-24.
http://dspace.sunyconnect.suny.edu/handle/1951/71452
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CHAPTER 1: BACKGROUND
What / Who is a Clinical Perfusionist?
For centuries, the heart was sacrosanct, beyond the corrective reach of the surgeon. This was
due both to surgical limitations and an historically held belief that the heart was the seat for the
soul of the person. But with the invention of the heart and lung machine in 1937 and the first
successful open-heart surgery on a human in 1953, John Gibbon opened the field of cardiac
surgery. Paramount to the development of cardiac surgery, is the ability to keep the patient alive
while stopping the patient’s heart, allowing the surgeon to operate on a motionless and bloodless
organ. This amazing feat is facilitated by connecting the patient’s circulatory system to a
mechanical circulatory pathway which includes an artificial heart and an artificial lung and
circulating the patient’s blood outside of their body (extracorporeal). The health professional
that operates this life support technology is a Clinical Perfusionist.

According to the Commission for the Accreditation of Allied Health Education Programs,
a Perfusionist:
“…operates extracorporeal circulation and autotransfusion equipment during any
medical situation where it is necessary to support or temporarily replace the
patient’s circulatory or respiratory function. The perfusionist is knowledgeable
concerning the variety of equipment available to perform extracorporeal
circulation functions and is responsible, in consultation with the physician, for
selecting the appropriate equipment and techniques to be used.” 1
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Internationally the level of education for clinical perfusionists varies quite widely, but in
the USA, perfusionists are not physicians. The educational pathway to becoming a
perfusionist requires two years of graduate education which includes didactic study and
clinical practice. For graduates of perfusion education programs, the American Board of
Cardiovascular Perfusion (ABCP) administers a two-part certification examination for
clinicians wishing to become a Certified Clinical Perfusionist (CCP). Over half of the
clinical perfusionists in the nation are legally recognized under some form of state
licensure. The educational programs that train entry level perfusionists are reviewed by
the Accreditation Committee for Perfusion Education (ACPE). This agency has
established the Standards and Guidelines (S&G) for Perfusion Education Programs 2
which identifies, among other things, the didactic curriculum and the clinical
competencies that each accredited program must document in their graduates. The S&G
are regularly reviewed and updated and have been modified five times since their
inception in 1980. One of the most significant improvements was made in 2000 when the
Perfusion Program Directors Council (PPDC) submitted a greater than one-hundred-page
Consensus Curriculum document which had been developed through collaborative efforts
of every perfusion education program in the country. The ACPE adopted this document 3
and modified the S&G to require that all programs demonstrate that their curriculum meet
or exceed this approved curriculum.

This standardization of the body of knowledge that

every graduate must command represents a milestone in perfusion education second only
to the creation of the original S&G.
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While the didactic body of knowledge for clinical perfusionists has been well defined, the
body of clinical skills is less formalized. Currently the S&G identify four technical
competencies that each graduate must command prior to graduation:
Standard IV.B.1 “Outcomes assessments must include, but are not limited to:
…programmatic summative measures, including: cardiopulmonary bypass;
mechanical circulatory support; autotransfusion/blood conservation/product
management; and performance of laboratory analysis of blood gases,
electrolytes, hematocrit/hemoglobin.” 2

This standard represents the greatest gap in the S&G process and therefore also represents
the greatest opportunity for improvement. In particular, two words of Standard IV.B.1
represent nearly 80-90 % of the professional scope of practice for clinical perfusionists:
“cardiopulmonary bypass”. The clinical duties of a perfusionist are highly technical and
are deeply rooted in the psychomotor domain. However, the educational programs that
prepare entry level perfusionists are given little guidance on the exact body of
psychomotor skills that each graduate must master or the method by which these skills
will be assessed. Inevitably to teach the technical skill outcomes identified in Standard
IV.B.1 requires students to perform hands-on practice with clinical equipment in the
setting of cardiac surgery to develop competence. Consequently, perfusion students
learn and practice their clinical skills, under the supervision of clinical instructors,
during cardiac surgical procedures on real patients. This process of clinical
preceptorship is based on the Halsted model of medical education.
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What is the Halsted model of Clinical Education?
In the early 1900s the newly founded Johns Hopkins Hospital selected a young surgeon
from New York be their first Surgeon–in–Chief. William S. Halsted was a talented
surgeon with strong opinions about medical education. He is largely credited for designing
the residency training program which has been used to train physicians and health
professionals for the past century. 4,5 The fundamental tenants of the Halsted model of
clinical education include a defined period of preceptorship during which time the student
trains, under the supervision of an experienced clinician, in the hospital setting and in
direct contact with real patients. The responsibilities of the clinician-in-training are
progressively increased throughout their residency until such time that they can
demonstrate competent independent practice.

In the USA the education and training of entry-level clinical perfusionists includes
embedding them into clinical departments in the hospital setting where they are mentored
by Certified Clinical Perfusionists. Novice students are given the opportunity to learn,
practice and demonstrate their clinical skills under the direct supervision of their clinical
instructor. Over the course of 1 to 2 years students progressively grow and develop their
skill sets until they are independently and autonomously directing the perfusion element of
the patient’s care. Accreditation standards require that students perform a minimum of 75
supervised clinical procedures before graduation. 6 Many of the USA schools depend on
multiple clinical affiliates to provide clinical experiences to their students. For example,
the SUNY Upstate Medical University Department of Cardiovascular Perfusion has 17
clinical affiliates and sends each of its twelve students to a minimum of 4 affiliate
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hospitals to develop their clinical skills.

Limitations of the Halsted model for training entry level perfusionists
The primary limitation of the Halsted model is that the training occurs in a patient focused
environment, not student focused. Because student education is subordinate to patient care
the student’s experience often becomes a string of random opportunities which is not
presented in a logical and progressively more difficult order and is not synchronized with
the curriculum of the student. Mistakes are not allowed. Instructors cannot allow the
student to make a mistake, let alone allow the student time to recognize their mistake and
develop a remedy. In the clinical environment, it is difficult to evaluate the novice
student’s autonomous abilities accurately and comprehensively because they are so
closely guided and advised by their clinical mentors. An additional limitation of the
Halsted model is that feedback and self-reflection are underdeveloped. In the clinical
environment the formative feedback and summative evaluations the students receive are
often insipid and subjective (if not entirely nonexistent) or delivered at a time of very high
cognitive load (for example: during a stressful/complicated clinical procedure) making it
difficult for the student to process and convert the lesson or experience to long term
knowledge. Because there is a paucity of materials for the students to review after the
procedure, the student’s self-reflection may be ineffective or absent and they may not take
the necessary steps to develop a personal plan for their continued learning.

Medical simulation as a complimentary precursor to Halsted
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Recent advancements in medical simulation models offer a solution to the limitations of
the Halsted model of clinical education. In the last 25 years medical simulation models
have been widely manufactured for the purpose of substituting for human patients during
the education of healthcare providers. The technological sophistication of educational
medical simulation models has captured the attention of educators, many of whom are
now actively developing the techniques (curricula, scenarios, and assessment instruments)
to complement the simulation technology. The outcomes of these simulation-based
training curricula are consistently associated with greatly improved performance in
knowledge, skill and behavior. 7 The simulated clinical experience has many advantages
over a real clinical experience. First and foremost, the simulated experience is a student
focused event in a learner centered environment. With the student’s education at the center
of the experience, the clinical scenario can be deliberately matched to the didactic
curricula, the student can be allowed tremendous autonomy in their actions and the
instructor’s attention can be focused on a highly objective and standardized assessment of
the student’s actions. Additionally, the simulation curriculum can present low-frequency
high-risk events to the student in a frequency that far exceeds clinical practice. This may
be the only method for developing competency with emergency procedures which present
infrequently but have a very high risk to the patient when they do occur. In the medical
simulation environment, the students can practice individual skills in unlimited quantities.
Students effectively gain, in a very short period of time, the experience that would take
many years to develop in the clinic.

The scientific rationale for learner centered environments
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The constructionist pedagogy, environment and teacher
The constructivist epistemology states that knowledge is the product of an individual’s
interaction with the world and their preconceptions which are modified and developed into
ever increasing levels of understanding through their experiences 8 The constructionist
pedagogy is based on the constructivist epistemology and advocates for a student
centered learning environment in which the teacher recognizes the student’s autonomy
and encourages learning by guiding the student to classify observations, analyze raw data
and predict results, interact with physical materials and discuss their thoughts with their
peers and their instructors. 9 A constructionist teacher will guide their students by
providing opportunities for exploration, and then asking open ended questions, requesting
further explanations and challenging students with situational data that may seem to
conflict with their current understanding. 9-11 While the constructionist pedagogy is not
without its detractors 12 it is strongly supported by the National Research Council,
National Academy of Sciences, National Academy of Engineering, and the Institute of
Medicine. 13

Constructivist and inquiry based instructional methodologies
The simulated clinical environment is ideally suited for constructivist and inquiry-based
teaching techniques. During a simulated clinical experience students can be challenged in
valuable ways that would be unacceptable in the real operating room. Mistakes are
encouraged. During simulation, students can be given complete autonomy to act on their
decisions and can learn from the results. Students can also be given the luxury of time to
evaluate and contemplate the clinical data and formulate their interpretation, propose, and
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then test their solution. This environment of inquiry-based interpretation of clinical data
can be used to develop the student’s understanding of concepts and relationships that are
more difficult to develop in the real operating room because the data and the procedure
cannot be held constant to allow time for discussion and consideration. When teaching in
the simulated environment, faculty have the luxury to fully apply constructivist techniques
of questioning, “wait time”, and group discussion. Furthermore, the surgical scenario can
be modified based on the questions that come from the students. In the real operating
room the instructor can provide only a limited response to the students question,
“What would happen if I/you did {this} at this moment?” but in the simulated operating
room the instructor is encouraged to turn this question into a formative assessment and
modify the scenario to capitalize on the student’s focus and engagement.

The engaged student: Students as individuals
“Active learning” or “metacognition” refers to a student’s awareness of their own learning
and their own degree of mastery of the subject. Training exercises which require the
student to develop their self-assessment skills through guided reflection increase a
student’s metacognitive abilities and help them to identify their limitations and set goals
for their advancement. 13 Simulated clinical training can be structured to fully capitalize
on active learning principles by creating an annotated record of the training exercise that
can be reviewed by the student. Audio/video records of the student’s own performance in
the simulated environment can be captured and the students can be directed to review the
video of their performance to study their own strengths and weaknesses and construct a
written plan for their own growth and development as a clinician.
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The engaged student: Students as a community
When a group of students are encouraged to interact with their peers, discussing their
understanding and solving problems collaboratively they learn material more quickly than
students who study alone. 14 Interestingly, student learning groups led by peers learn as
quickly as learning groups that are led by advanced-peers or experts. 15,16 Additionally,
studies of graduate teacher’s assistants in the science, technology, engineering and
mathematics (STEM) fields suggest that their involvement in teaching labs and recitations
measurably improves their competence as researchers. 17,18 These observations suggest
that participation in teaching facilitates the student’s metacognitive analysis and more
fully develops their understanding of subject matter. The student-focused simulated
clinical environment can be structured to accommodate small peer groups of students
developing a community of learners with a common goal and shared experience.

An emphasis on inquiry
In the training of medical professionals as well as in the training of scientists the goals is
to develop practitioners that are skilled at inquiry. It is essential for clinicians to be able to
identify data and discriminate for the data that will assist in the development of an
explanation for an observation and to be able to articulate a defense of the conclusion
based on sound scientific reasoning. 19 In the simulated clinical environment the data
load/cognitive load that the student is exposed to is scalable and modifiable allowing
unlimited degrees of freedom for the instructor to develop, challenge, and evaluate the
student’s understanding of complicated relationships.
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Assessment drives learning
In studies of medical students, the weighting of an assessment was shown to be directly
related to their reported levels of stress and their motivation to study. 20,21 This line of
inquiry clearly establishes that assessment provides motivation and influences how
students apply themselves to their studies. In the simulated environment, assessment tools
can be developed based on standardized clinical procedures and highly objective student
evaluations can be compared to benchmark performances of peer groups and gold standard
expert performances.

Given the many limitations of the Halstead model of clinical education there is, understandably,
a great interest in identifying alternate methods for teaching clinical skills and currently, medical
simulation has captured the attention of health educators. For all the reasons listed above, the
use of medical simulation technologies and techniques for training health professionals has
grown increasingly popular in the past 15 years. The body of evidence that supports the
application of simulation training is becoming incrementally stronger as educators improve their
curricular techniques and refine their assessment tools. Some of the most outspoken champions
of the practice of simulation have suggested that we are now in the era when there is an “ethical
imperative” for clinicians to train with simulation and that “it is no longer acceptable, or
appropriate, for students at any level of training to practice new skills on patients.” 22,23 There is
an extensive body of literature regarding the application of medical simulation. While
performing a meta-analysis of the subject, Cook et al selected from a pool of over 10,000 papers
and ultimately analyzed over 600 simulation articles. Their analysis identified that simulation
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training produces large improvements in knowledge, skills, and behaviors and moderate
improvements in patient related outcomes. 24 While a comprehensive review of the literature is
beyond the scope of this project, a brief critique of the evidence supporting simulation in the
health professions and the application of simulation to perfusion education is provided here.
Application of simulation in health professions education
Simulation is currently being used to teach basic skills 25-33 and crisis management skills
34-37

to individuals and teams 34,38-45 and has been applied to the evaluation of both

technical and nontechnical skills. 26,30,34,36,39,41,45-47 Because the simulation environment is
student-centric (not patient-centric) the experiences can be predictable, progressive, and
synchronized with the student’s curriculum. 48 Some progressive educational leaders have
demonstrated efficacy with a limited substitution of traditional clinical experiences for
simulation curricula. 27 In Israel, Anesthesiologists are required to demonstrate
competency in a high-stakes simulation-based competency assessment in order to obtain
their professional credentials. 49 Additionally, in the USA, anesthesiology now requires
participation in simulation based continuing education as a part of the requirement to
maintain a professional certification 50 while the fields of surgery and clinical perfusion
are allowed to include a limited number of simulated clinical experiences in their annual
reporting to maintain their national certification. 51

Methods of measurement
The methods used to evaluate the efficacy of simulation training cover a wide and varying
range of rigor. The simplest metric is the application of surveys regarding the
participant’s attitudes and feelings about the simulation experience. 52-58 More rigorous
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methods employ external evaluation of observable metrics before and after the educational
modules. 28,29,31 The highest caliber methods use assessable, objective, and observable
metrics throughout the training program and compare these to a gold-standard metric of
performance in the real clinical environment. 33,59,60 The demonstration that a simulation
training curriculum can improve a measurable outcome in the clinical environment (ex:
reductions in time of procedure, number of accidents, infections, cost, or improved
recovery, etc) is recognized as the highest quality of work.

Before the advent of medical simulation, the instruction, practice, and mastery of clinical
skills has taken place in the patient-centric environment of the clinic. The presence of the
patient introduces a significant restriction to the educational opportunities and therefore,
the “gold standard” method of clinical education has been hobbled by the requirement to
FIRST provide quality care to a patient while SECOND allowing learning by the student.
In this environment, patient care is the highest priority and clinical skills are the clinical
instructor’s greatest asset. Medical simulation takes place in a student-centric
environment. Removing the needs of the patient from the educational moment creates the
opportunity to explore previously impossible educational methodologies. To fully
develop the potential of this new student-centric environment the faculty must be well
versed in the foundational techniques of educational methods and learning theory. Failure
to recognize that the success of a simulation program is more greatly influenced by the
educational techniques than by the expensive technology may be one of the most prevalent
explanations for the large body of equivocal or negative results of simulation training.
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26,27,60-63

Simulation technologies applied to curricula that are not firmly based on sound

educational techniques struggle to demonstrate significant positive outcomes.

Application of simulation in perfusion education
The body of literature regarding perfusion simulation is much more finite. For the
purpose of this review, articles regarding ECMO simulation have been excluded as they
describe a limited application of the technology and are directed to a wider audience. This
selection criteria reveals a body only 24 papers and abstracts produced over 40 years.
Less than half of these papers report any educational outcomes.

The development of perfusion patient-simulator models
The first recorded presentation regarding simulation of cardiopulmonary bypass was made
by JB Riley and KC O’Kane in 1977 at the American Society of Extracorporeal
Technology’s International Conference. 64 The project was later updated and a second
version was published in 1984 and joined by a similar computer modeling simulator in
1988. 65,66 These pioneering projects produced a rudimentary computer-screen based
simulation of the operation of the heart and lung machine with an emphasis on the
cognitive skills and relationships necessary to manage patient blood gases. Two more
computer based simulation programs were released in the late 1980s. 66,67 While these
models were novel for their time they were very limited by today’s standards. During the
next two decades, educators authored papers extolling the virtues of simulation education
and theorized the advancements that would be made once the technology actually existed.
68,69

Finally, at nearly the same time, several groups of researchers introduced the second
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generation of perfusion simulation models. In the early 2000s, researchers in the USA,
Japan, and Australia independently developed simulators which introduced a clinically
relevant psychomotor element to the clinician interface: the heart and lung machine. 70-74
These models represented a significant technological improvement. With these devices,
perfusion students can finally practice and demonstrate both their cognitive understanding
and their psychomotor skills in a student focused environment.

One additional perfusion patient simulator has been described in the literature 75 and two
modifications of existing models have been demonstrated in the literature 76,77

Educational application of Perfusion patient simulator models
When high fidelity perfusion patient simulators became available in the early 2000s,
educators immediately grabbed for the low hanging fruit of crisis management training.
Simple studies were published which demonstrated that clinician performance at crisis
drills can be improved through practice. 78,79

Professor Ninomiya’s group, based in the Hiroshima International University in Japan,
was the first to demonstrate the application of high fidelity simulation for teaching basic
perfusion skills. 71 Perfusion trainees performed three-minute basic skill modules (Ex:
managing reservoir level) numerous times and were given detailed graphical feedback
plotting the accuracy of their actions and their improvement with practice. While there
was no validation of the skill set or statistical analysis of the results, this initial study was
pioneering in its demonstration that perfusion skills can be learned and improved on
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simulated patients. This model was later used to develop instructional DVD educational
modules that demonstrated a deconstructed process for performing clinical skills. 80 Given
the unique process of perfusion education in Japan, these educational materials had
immeasurable educational influence. Such educational materials would have been very
difficult to produce without a high fidelity simulated patient.
Perfusion patient simulators have been used as a platform for documenting the effects of
fatigue on clinician performance 81 and in interprofessional education (IPE) settings to
develop greater interprofessional awareness for members of the open-heart surgery team 82

In summary, there is an extensive body of literature regarding the application of
simulation to train a host of health professionals and the evidence supporting the positive
outcomes of this training is growing stronger. Paradoxically, there is a striking absence of
literature to support simulation in the field of cardiovascular perfusion and much research
needs to be done to establish the techniques and demonstrate the outcomes of this
technology for the training of entry-level clinical perfusionists.

In response to this gap, the directors of the perfusion schools in the USA meet in 2012 and

developed a position statement intended to direct the development of a standardized
clinical skills curriculum. Under the leadership of then president Bruce Searles, the
directors of the USA perfusion programs agreed upon some fundamental tenets regarding
the clinical skill “cardiopulmonary bypass” which are briefly summarized here: 83
•

CPB is not a single skill, it is multiple clinical skills.
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•

CPB is a collection of fundamental skills that are each composed of essential
elements.

•

These fundamental skills can be taught and practiced during clinical procedures
and through simulation.

•

Detailed methods of evaluation for each fundamental skill can be developed and
validated.

With this document the stage was set to raise the bar for perfusion education in the USA.
This goal has been the focus of the research efforts in the SUNY Upstate Medical
University Department of Cardiovascular Perfusion. To date ten cohorts of perfusion
students have participated in a novel and developing simulation-based curriculum. In this
curriculum, cardiopulmonary bypass has been deconstructed into more than twenty
fundamental skills and students are immersed in a medical simulation program that
employs low and high-fidelity environments as well as individual skill-training exercises
and full-mission simulation experiences. This curriculum addresses many of the
weaknesses of the current clinical education paradigm and is intended to compliment and
improve the clinical preceptorship experience by documenting that students’ have
achieved a certain level of competence prior to entering the hospital and working with
patients.
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Abstract
Introduction: Training students to become entry-level perfusionists requires evaluation and
assessment of their clinical skills. While our professional organizations have compiled resources
which identify the professions knowledge base and categorical skills applied to clinical practice,
these resources are lacking the necessary detail to develop validated clinical assessment rubrics.
Therefore, the purpose of this project is to identify, through expert opinion, the detailed
fundamental skills necessary to perform adult cardiopulmonary bypass (CPB). Methods: We
define a fundamental skill based upon frequency of use and risk of harm. A skill that experts
report is conducted in >50% of their CPB case -- and if not properly conducted can cause harm,
is deemed a fundamental skill. To identify these skills, a 73-question survey was developed and
posted on Perflist and Perfmail from May 2017 to July 2017. Results: The results from 261
respondents were analyzed. The demographics of the participants were representative of the
workforce. Twenty skills were surveyed and all 20 met the criteria to be identified as a
fundamental skill. Data regarding the actions, assessments and behaviors that may be associated
with fundamental skills were also identified. Conclusions: Based upon this survey data, we
have identified that there is consensus within our profession regarding the fundamental skills of
adult CPB and a core body of actions, assessments, and behaviors that experts perform when
conducting these skills. This information may be incorporated into the entry level educational
process to inform curricula and design valid assessment rubrics.
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Introduction
The education of entry-level perfusionists requires instruction and assessment of clinical skills.1
Educational technologies have advanced significantly in the past decade and new educational
tools, such as simulation, are being developed to teach and evaluate clinical skills in perfusion
education programs. 2-9 The student focused environment of the simulated operating room
creates an opportunity for focused repetitive practice and detailed and objective student
assessment. The efficacy of these educational tools is influenced by the validity of the
instructional curriculum that must be representative of skills used in contemporary clinical
practice.10-14 Unfortunately, there is no authoritative reference for the skills that are included in
the conduct of adult cardiopulmonary bypass (CPB) and no consensus on the metrics that should
be evaluated when assessing student or practitioner performance. There are several compendium
references for the professional practice of clinical perfusionists (Table 1). Because these
punctiliously developed resources are invaluable for documentation of the knowledge base and
skills applied by clinical perfusionists, professional educators may easily intuit an effective
didactic curriculum and written assessment tools based on these references. Unfortunately, the
data is not detailed enough to inform a representative curricular and assessment program for
teaching and evaluating clinical practice. While these documents identify skills, they do not
identify in detail the actions, assessments and behaviors that make up the skills and therefore are
inadequate for the basis of a clinical skills curriculum.

It is generally recognized that there is a degree of variation between perfusion teams and
individual perfusionists in the conduct of CPB practice. However, we posit that while there is no
universally accepted optimum protocol for the conduct of these skills, there must be a number of
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actions, assessments and behaviors that are common in nearly all clinician’s practice. Therefore,
we hypothesize that there are categorical fundamental skills that are common across diverse
clinical perfusion practices, and there is an identifiable degree of commonality in the conduct of
these skills. The purpose of this project is to identify, through expert opinion, the fundamental
skills necessary to perform adult CPB and the detailed sub-elements that are commonly used in
the conduct of these skills.

Methods
Survey Design and Institutional Review
We applied a modified Delphi technique of for collecting the expert opinion from Certified
Clinical Perfusionists with experience with Adult CPB procedures.15
This study was reviewed by the SUNY Upstate Medical University’s institutional review board
and deemed to be exempt.
Survey Time Frame
This survey was deployed and received between April 2017 and July 2017.
Survey Instrument
The web-based survey (www.Surveymonkey.com) contained 73-questions including participant
demographics, and perfusion skills and sub-elements. The complete survey instrument is
available online as SOM 1 (Supplemental Online Material, file 1) . Each major skill category
was rated for its frequency of use and the risk of harm for incorrect use of the skills. For each
skill, the participants identified the actions, assessments and behaviors that are necessary to
perform the skill.
Definitions: The “50% rule”
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Methodologically, we applied the “50% Rule” to identify fundamental skills. According to this
definition, a skill must achieve two metrics to be considered fundamental. These metrics
evaluate the frequency of use and the risk of harm associated with the skill. When > 50% of
respondents acknowledged that:
1- they perform a skill more than 50% of the time AND
2- if improperly performed there was a risk of harm to the patient or the provider
then a skill was determined to be a fundamental skill. Additionally, the sub-elemental actions,
assessments, and behaviors that are included with these skills were also evaluated. Fundamental
sub-elements were identified when >50% respondents perform them when doing a fundamental
skill.
Survey Validation
The first iteration of the survey instrument was piloted with 40 volunteer certified clinical
perfusionists in a face-to-face focus group. The feedback from this group was used to generate a
second iteration of the survey tool designed for online distribution. The second iteration survey
instrument was sent to a group of perfusion educators via the Perfusion Program Directors
Council (PPDC). The feedback from this group was used to generate a final iteration of the
survey tool.
Target Population and Survey Distribution
The target population was Certified Clinical Perfusionists. Perfusionists were asked to participate
in the voluntary survey via the Internet forums, PerfList (www.perflist.com) and PerfMail
(www.perfmail.com). Messages announcing the survey were posted along with the survey link.
An initial solicitation was performed in May 2017 and 6 weeks later, a second solicitation was
performed. The survey was closed at the end of July 2017.
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Inclusion Criteria
For a response to be included in the data set, the following conditions were met:
1- the respondent was a certified clinical perfusionist (CCP),
2- the respondent’s annual caseload consisted of at least 50% adult CPB, AND
3- the respondent completed the entire survey
Statistical Analysis
The margin of error was calculated at a 95% confidence level based on the number of
respondents included in the final dataset and the known population statistic for Certified Clinical
Perfusionsts as reported by the American Board of Cardiovascular Perfusion (ABCP)..The
population of CCPs at the close of 2016 was 3989.1 All data are expressed as a percentage of the
total number of respondents.

Results
Demographics
There were 341 total respondents. Of this, 261 respondents met the inclusion criteria and were
included in the analysis. At the 95% confidence level, this sample size provides a margin of
error of 5.86%. Table 2 identifies the demographics for the participants included in final data
set. Briefly, participants included 39% chief perfusionists/managers, and 60% staff
perfusionists. Over 31% were clinical instructors and 6% PE program faculty. The majority of
respondents (69%) reported over 15 years of clinical experience.
Fundamental Clinical Skills

1

www.abcp.org/pd/ann_rep.pdf
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Of the twenty skills surveyed, all 20 met the 50% rule metrics for frequency and risk, and were
identified as fundamental skills (Table 3). Of the 190 sub-elemental actions, assessments and
behaviors associated with these skills, 174 were identified as fundamental in the conduct of the
clinical skills. Unfortunately, page limitations for publication preclude publication of all 190
sub-elements that were evaluated in this project. Table 4 is provided as a representative example
the survey questions, and the responses for two fundamental skills and the sub-elements of each
skill.
As a companion to this printed paper, we are providing the entire data set (SOM 2) as a
supplemental file, (available online only). This file identifies every sub-elemental action,
assessment, and behaviors that were investigated for each skill. SOM 2 also contains the openended narrative responses of the participants. We hope that this level of access to the complete
data set will assist other researchers’ efforts at confirming and applying these results to their own
professional and educational research.

Conclusion
Previous researchers have recognized the need for identifying a set of clinical / professional skills
that could be used to direct the educational process. In 2007 Merkel surveyed a small pool of
German experts to identify four broad categories of competences that were needed professional
practice. 16 Our work continues this valuable line of investigation with a particular focus on
identifying a body of consensus metrics which may be used to evaluate clinical skill
performance.
The most significant finding of this research is the identification of fundamental skills associated
with adult CPB and the detailed sub-elemental actions, assessments, and behaviors that expert
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perfusionists perform when conducting these skills. This establishes that, despite an
acknowledged degree of variability of practice, there is consistency in the actions relating to the
performance of skills among clinical perfusionists. The potential impact of these findings may
be significant because these common elements across diverse practices may be used to develop
instructional curricula and valid assessment rubrics.
Based upon the analysis of the survey data, it appears that there is strong consensus between
CCPs regarding 20 fundamental skill categories, with 19 of the 20 skills being performed more
than half the time by over 90% of the respondents. While hemofiltration was the lowest ranking
fundamental skill, 70% of respondents reported applying this skill to more than ½ of their cases.
Additionally, there is strong consensus around the detailed sub-elemental actions, assessments
and behaviors included in the conduct of these fundamental skills. With such strong consensus
regarding the skills and the detailed sub-elements included in the skills, this dataset provides
essential substrate towards the creation of valid instructional curricula and assessment rubrics for
teaching and evaluating the clinical skills used during adult CPB. Previously this level of detail
was not available.
Heretofore, the datasets used to direct curricular development have predominantly been
compendia of knowledge; identifying the cognitive subject areas that are the basis for clinical
practice, but not identifying the objective conduct of clinical skills or the differential assessments
and evaluation of clinical data and the contemporary professional behaviors applied to these
skills. The Accreditation Committee for Perfusion Education (AC-PE)2 maintains the Approved
Curriculum for Perfusion Education Programs. 17 This document represents the curricular
standard for all perfusion education programs accredited by the Commission on the

2

www.ac-pe.org
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Accreditation of Allied Health Education Programs (CAAHEP)3. This document identifies 12
different subject areas and includes 88 detailed outlines identifying the minimum knowledge
base that must be included in the didactic curriculum of every accredited perfusion education
program. The original document was authored in 1999 through a collaboration of the member
schools in the Perfusion Program Directors Council (PPDC) and based on the consensus
opinions of the program directors and their school’s curricula at that time. Since its origination,
this document has been updated three times, most recently in 2017. The review and modification
process is largely directed by the members of the ACPE and does not generally receive broad
review by the perfusion workforce.

The ABCP4 has long maintained a current Knowledge Base document. This document is our
field’s most comprehensive and contemporary compilation of the subject areas that are included
in the practice of clinical perfusion. The ABCP Knowledge Base Survey5 is distributed to every
CCP every few years and is believed to be the most rigorously validated dataset for our
profession. This resource is used internally by the ABCP in the design of the certification
examinations. Unfortunately, this document has not been freely distributed outside the ABCP
for at least two decades and consequently has minimal impact on curricular design and
development.

3

www.caahep.org
www.abcp.org
5
Unfortunately, this cloistered resource is not referenceable.
4
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The American Society of Extracorporeal Technology (AmSECT)6 through the direction of the
International Consortium of Evidence Based Perfusion (ICEBP)7 has developed the Standards
and Guidelines for Perfusion Practice.18 This document was recently updated and identifies 15
Standards and Guidelines uniquely focused on the management of clinical perfusion departments
and the application of perfusion technology. As such, it has been an excellent resource for
identifying subjects for inclusion in clinical curricula and skills assessment rubrics. While this
document is an excellent reference for identifying WHAT a perfusionist should do during a
clinical case, it is not detailed enough to identify HOW these skills are conducted. The adoption
of the standards is slow due to perceptions and abilities of lead clinicians to adopt evidence based
guidelines. 19Therefore, the document cannot be used to validate the proper conduct of clinical
skills.

The AC-PE’s Standards and Guidelines for Perfusion Education Programs identifies in section
III.C that “Simulated clinical experiences should be incorporated into the curriculum” 1 and in
recent communications with perfusion education programs, nearly every school reports having
access to high-fidelity simulation technology.8 Access to the technology is just the first step to
an effective simulation curriculum. The technique of applying the simulation technology is far
more difficult to achieve. 20

Contemporary medical education paradigm suggests that prior to developing a simulation based
educational curriculum, the desired outcome must be known. 21 Outcome based education is
6

www.amsect.org
www.bestpracticeperfusion.org
8
Personal communication between authors and program directors through PPDC committee
meetings.
7
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based on an educational method called backwards curriculum design. In this method of
curriculum design, the first step is to identify the desired results. The second step is to determine
the acceptable evidence that the results have been achieved, and the third step is to plan the
learning experiences that will prepare the student to achieve the desired result. 22

As perfusion education programs begin to apply simulation-based teaching technologies, they
would benefit from having a resource to mine for the consensus sub-elements that are included in
the conduct of clinical skills. The dataset provided here is an incremental step that may be
useful for educators when determining the desired outcomes of their simulation curriculum and
the acceptable evidence of achievement.

In summary, this research reports a dataset of expert validated consensus clinical skills that are
conducted during adult CPB and a number of sub-elemental actions, assessments and behaviors
that clinicians apply when performing these skills. This dataset provides a unique emphasis on
the detailed conduct of clinical skills, and when combined with other authoritative references of
clinical practice, may be influential in informing curricula and competency assessments for
perfusion education programs.

Limitations ..............................................................................................................................
There are several limitations within this study:
Ideally, the population of respondents should be a representative sample of the perfusion
community. Although the response rate was reasonable and there was good distribution across
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age, gender, professional practice, and geography, since this was conducted via the internet it
could be open to selection bias.

We identified skills, assessments, and behaviors but we did not completely identify knowledge
elements included in the proper conduct of clinical skills. Fortunately, there are several
authoritative references that do address knowledge topics (see discussion above) and these
resources may complement our new dataset when designing validated curricular materials and
assessment tools.

The results presented here are specific to adult CPB skills. There are three more skills identified
in the AC-PE standards and guidelines:
1- Intra-aortic balloon pump (IABP)
2- Autotransfusion
3- Performance of laboratory analysis of blood gases, electrolytes, hematocrit/hemoglobin
These clinical subjects will be the focus of future investigations by our research group.
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TABLE 1: Recognized professional references for perfusion practice
Source

Knowledge

Skill

Behavior

Assessment
Details

AC-PE: Approved
Cardiovascular Perfusion
Curriculum 17

+

-

-

Yes

AmSECT: Standards and
Guidelines for Perfusion
Practice 18

-

+

+

No

ABCP Knowledge Base

+

-

-

No

+ or - identifies the inclusion or absence of knowledge, skill, or behavior materials in the source
document. Yes or No identifies if the included material is detailed enough to validate assessment
rubrics
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Table 2: Demographic Data of Survey Respondents
Job Description
Chief Perfusionist/Manager
Staff Perfusionist
Perfusion Education Faculty
Locum Tenens
Retired
Gender
Female
Male
Age (years)
20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
> 70
Years in Perfusion
0-5
6 - 10
11 – 15
16 – 20
21 - 25
>25
Geographic Location
Northeast USA
Southeast USA
Midwest USA
West USA
Southwest USA
Outside of USA

% Respondents
39%
62%
6.5%
5.8%
2.3%
33%
67%
7%
19%
17%
30%
26%
1%
12%
10%
9%
14%
10%
45%
34%
26%
19%
8%
10%
3%
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TABLE 3: Skill Category, Frequency, and Risk Results
Frequency1

Risk2

Sub-elements

Patient Data: Evaluation & Calculations

100%
95%

95%

20 of 23 accepted

Component Circuit Selection

94%

95%

12 of 12 accepted

Circuit Assembly & Priming

95%
97%

100%

14 of 15 accepted

CPB Checklist

98%

92%

16 of 17 accepted

Anticoagulation

99%

99%

10 of 14 accepted

Verification of Arterial Cannula Placement

98%

99%

6 of 6 accepted

Initiation of CPB

99%

99%

14 of 14 accepted

Evaluation and Troubleshooting the Technical
Aspects of CPB

100%

100%

4 of 4 accepted

Myocardial Protection

99%

100%

7 of 8 accepted

Evaluation and Troubleshooting the
Physiologic Aspects of CPB

100%

99%

7 of 9 included

Hemodynamic Management

100%

100%

8 of 8 accepted

CPB Circuit Volume Management

100%

99%

5 of 5 accepted

Blood Gas / Electrolyte Management during
CPB

100%

100%

11 of 13 accepted

Temperature Management

100%

98%

5 of 5 accepted

Ultrafiltration

70%

91%

6 of 6 accepted

Weaning & Termination of CPB

99%

98%

6 of 6 accepted

Communication & Team Interactions

100%

99%

7 of 7 accepted

Sterile Technique

99%

99%

6 of 7 accepted

Blood Conservation

99%

96%

7 of 7 accepted

Standard Precautions

90%

97%

2 of 4 accepted

Clinical Skill Category

1- “Frequency” data reflects the percentage of respondents that perform this skill on more than 50% of their Adult CPB cases
2- “Risk” data reflects the percentage of respondents that believe that improper performance of this skill may cause
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Table 4: Representative Survey Questions, and Responses
Qa: Questions on Initiation of CPB

Frequency

In your practice, how often do you initiate CPB on CPB cases?

76-100%

51-75%

96%

3%

26-50%

0-25%

0%

1%

Risk
Agree
99%

PATIENT HARM: If initiation of CPB is improperly performed the patient
may be harmed.
In your clinical practice, which of the following
items are included for the initiation of CPB?

Communication that you are initiating CPB
Start CPB timer
Confirm appropriate FiO2
Remove arterial & venous line clamps
Monitor arterial line pressure
Confirm adequate venous drainage
Achieve adequate arterial flow
Open ALF purge
Manage/minimize hypotension
Communication that you have reached full-flow
Confirm that safety devices are active
Documenting CPB initiation time
Qb: Questions on Physiologic aspects of CPB

In your clinical practice, which of the following items are included in
monitoring, managing and troubleshooting the physiologic aspects of CPB?

Disagree
1%

Included

Not Included

100.00%

0.00%

99.07%

0.93%

98.14%

1.86%

99.07%

0.93%

97.18%

2.82%

99.07%

0.93%

97.21%

2.79%

98.60%

1.40%

100.00%

0.00%

84.11%

15.89%

100.00%

0.00%

98.13%

1.87%

Frequency
76-100%

51-75%

26-50%

0-25%

99%

1%

0%

0%

Risk
PATIENT HARM: If the physiologic aspects of CPB are managed
improperly the patient may be harmed.

Agree
99%

Disagree
1%

In your clinical practice, which of the following items are included in monitoring, managing
and troubleshooting the physiologic aspects of CPB?

Included

Not Included

Evaluating and troubleshooting venous line oxygen saturation

99.00%

1.00%

Evaluating and troubleshooting cerebral oxygenation saturation

71.36%

28.64%

Evaluating and troubleshooting acid-base balance

99.50%

0.50%

Evaluating and troubleshooting arterial line oxygenation

98.51%

1.49%

Evaluating and troubleshooting patient arterial blood pressure

99.50%

0.50%

Evaluating and troubleshooting blood flow rates

100.00%

0.00%

Evaluating and calculating arterial or venous oxygen content

69.50%

30.50%

Evaluating and calculating oxygen delivery (DO2)

45.73%

54.27%

Evaluating and calculating oxygen consumption

49.75%

50.25%

Evaluating and troubleshooting venous line oxygen saturation

99.00%

1.00%

Evaluating and troubleshooting cerebral oxygenation saturation
Evaluating and troubleshooting acid-base balance

71.36%
99.50%

28.64%
0.50%

Two representative examples of the application of the 50% rule to identify fundamental skills and their sub elements
Two sub-elements that did not meet the 50% rule metric are highlighted in Qb.
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SOM 1: Survey Instrument
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Abstract
BACKGROUND: Cardiopulmonary Bypass (CPB) is a highly technical clinical discipline with a
recognized variability in practice. Professional Standards and Guidelines documents help direct
clinical practice and reduce variability, but these guidelines are necessarily vague and fall short
of providing specific objective recommendations of clinical practice metrics. If clinical practice
metrics were known they would be informative when writing departmental policy manuals,
structuring quality improvement initiatives, describing product R&D specifications, and
designing educational assessment rubrics. Therefore, to address this gap, we conducted a
national survey of clinical practice with the purpose of producing a benchmark of the typical
variability of specific technical parameters that are commonly managed during adult CPB
procedures.
METHODS: A pool of expert clinical perfusionists collaborated to compile a dataset of normal
ranges for 41 individual physiologic and technical parameters (pressures, flows, saturation,
times, solutions, and temperatures) that are commonly managed during adult CPB procedures.
Results were collected using an online survey application. Respondent demographics, and
measures of central tendency with descriptive quartile statistics and confidence intervals for each
parameter are presented.
RESULTS: Of the 335 people who participated in the survey, 315 met the inclusion criteria. The
demographics of the respondents were representative of the USA workforce. Of the 41
parameters investigated there were 13 hemodynamic parameters, 13 normal flow rates and
technical circuit parameters, 10 blood gasses and hematocrit parameters, and five parameters of
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patient temperatures. The data presented here are informative and provide a consensus-based
objective assessment of the standard practice for adult CPB in the USA.
CONCLUSION: Based upon this survey data, we have identified the typical clinical limits for 41
parameters that are managed during adult CPB procedures in the USA. This information may be
incorporated into guiding documents to support the work of clinicians, researchers and educators.
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Introduction:
The first drafting of professional standards in the field of clinical perfusion was developed in the
late 1960s by the American Society of Extracorporeal Technology. (1) Since this seminal work
many professional organizations world-wide have published documents intended to standardize
the practice of the clinical perfusionists in their community. (2–4) (5) These documents are
rigorously vetted by expert authors and validated by the vote of organizational committees and
often the organization’s general membership. The goal of these documents is “to provide
Perfusionists with a framework to guide safe and effective extracorporeal support care to their
patients. AmSECT recommends that clinical teams use their document as a guide for developing
institution-specific protocols for patients receiving extracorporeal support.” (4) While
professional standards documents are influential, they lack a degree of specificity that is also
needed by clinicians who are developing institutional-specific protocols. For example,
AmSECT’s standards state that clinicians are required to monitor physiologic blood pressures
and temperatures and technical extracorporeal circuit pressures, flows, and temperatures, as well
as blood gas parameters, hemoglobin levels and gas flow rates. The standards further require
that the clinician manage these parameters within limits that are determined to be “acceptable”
and “appropriate”. Ideally there would be a single reference as authoritative as the professional
standards to guide the clinician when determining the actual range of acceptable and appropriate
values for each of these parameters. Unfortunately, there is no such reference and clinicians
must apply a variety of resources to this task. Most commonly, authors of clinical practice
guidelines rely on their individual training and experience to set these limits and while this
method is not necessarily inappropriate it is biased and poorly validated. Text books may
provide an external and referenceable metric but texts are often heavily biased to the experience
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of each chapters author (6,7). While the medical literature may provide diverse evidence of
specific practice parameters there are often conflicting reports derived from experimental
protocols that may not be generalizable to standard practice and the recommended parameters
may be novel and years ahead of widespread clinical practice. One method of determining what
values are acceptable and appropriate would be to collect a large sample of data from a diverse
group of clinical practices. Ideally this data would be electronically sampled without error
directly from the electronic perfusion record logging equipment during clinical procedures.
Logically then, the data from electronic medical records may be the most precise.
Large multi-institutional registries should be evaluated when possible. There are at least four
well known registries in the field of clinical perfusion: 1 - The Northern New England
Cardiovascular Disease Study Group (NNECDSG) (8), 2- SpecialtyCare Operative Procedural
Registry™ (SCOPE)(9), 3- Australian & New Zealand Collaborative Perfusion Registry
(ANZCPR) (10), and PERForm - which is managed by the Michigan Society of Thoracic and
Cardiovascular Surgeons and endorsed by the American Society of Extracorporeal Technology
(11). The limitations of these databases include geographical bias (8,10,11), small number of
participating institutions (8,10,11), and proprietary access (8–11). Additionally, some or all of
the perfusion data is manually entered, not electronically captured, and many technical perfusion
parameters identified in the Standards are not collected. Based on these limitations and to
address this reference gap, we conducted a national survey of expert perfusionists and compiled
a referenceable resource based on a large population sample which establishes the contemporary
standard practice with regard to the management of 41 parameters which are managed by
perfusionists during adult CPB procedures. In particular, this investigation seeks to provide
supporting evidence which may aid clinicians when determining the limits that are acceptable
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and appropriate with regards to parameters identified in sections 7-Monitoring, 10-Blood flow,
and 11-Blood pressure of the AmSECT Standards and Guidelines for Perfusion Practice. (4)
Materials and Methods:
Following review by our campus Institutional Review Board (IRB) this study was determined to
be exempt. The survey was conducted between August and October of 2015. The survey
contained three core sections: 1- demographics, 2- physiologic parameters, and 3- technical CPB
circuit parameters. The questions were formatted on a web-based commercial survey site,
www.surveymonkey.com. Survey participation was voluntary and anonymous. The target
population included clinically active perfusionists with experience in managing adult CPB
procedures. An invitation for participation was posted to the two most widely circulated email
lists; PerfList and PerfMail. The invitation was posted two times, four weeks apart and closed
after 12 weeks. The inclusion criteria for data compiled in the final parameter results was as
follows: 1- respondents had completed their perfusion training prior to the survey 2respondents clinical experience included adult procedures 3- respondents were clinically active
the year before the survey.
Data analysis
Nonparametric and categorical data are presented as percentages (%) of the total number of
respondents meeting the inclusion criteria. Interval data were subject to statistical analysis with
SPSS Version 13.0 (www.spss.com). The Kolmogorov-Smirnov Test for Normality was
performed for each parameter. When respondent parameter values were normally distributed the
95% confidence intervals were estimated for the mean. When the parameter values were not
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normally distributed confidence intervals were estimated for the median. The data tables report
the mean, median, mode, standard deviation of the mean, Q1, Q3 and interquartile range (IQR) as
well as the low and high limits of the 95% confidence intervals.
Results:
Demographics
There were 335 total respondents. Of this, 315 meet the inclusion criteria and were included in
the final data analysis. Survey respondent demographic data is shown in Table 1. Respondents
had a median of 23 (IQR=17) years of experience as a clinical perfusionist. The median number
of adult CPB procedures performed by the respondents in 2014 was 112 (IQR=67) cases. The
collective 2014 case volume reported by the survey respondents was over 38,535 cases in 2014.
The median size of the respondent’s perfusion team was 5 (IQR=5) members and the median
annual case-load for the respondents’ programs was 500 (IQR=623) cases. Respondents
reported centrifugal arterial pump usage at 65% and roller pump usage at 35%. The geographic
regions represented by the respondents was diverse and is displayed in Table 2 for comparison to
the 2014 worldwide distribution of American Board of Cardiovascular Perfusion (ABCP)
Certified Clinical Perfusionists9 (CCP).
Tables 1 and 2
Patient Hemodynamic Pressure Data (Table 3)

American Board of Cardiovascular Perfusion, Inc, 2014 Booklet of Information,
www.abcp.org
9

58
There were 13 hemodynamic parameters surveyed. Between 110 and 169 respondents submitted
data regarding the high- and low-pressure limits for the arterial, venous and pulmonary vascular
systems before, during, and after CPB. None of the none of the respondent hemodynamic
parameter results were normally distributed. There is a close association between the 95%
confidence intervals and the median values of each parameter.
Table 3
Flow Rates and Technical Circuit Data (Table 4)
Thirteen parameters of normal flow rates and technical circuit data (pressures, temperatures and
delivery intervals) were surveyed. Between 10 and 151 respondents submitted data regarding the
flow rates for arterial blood and cardioplegia, pressure limits for the extracorporeal circuits
arterial line and the cardioplegia delivery system and the temperature and dosing intervals for
cardioplegic solutions during CPB. The responses regarding the cardioplegia initiation dose
were bimodal and have been separated into two parameters representing cold and warm initiation
of cardioplegic arrest. The data sample for dosing intervals of non-Buckberg (AKA:
cardioplegic solutions that are delivered at a blood : crystalloid ratio other than 4 : 1)
cardioplegic solutions was normally distributed and the confidence intervals are reported for the
mean of the sample. None of the parameter results were normally distributed. The 95%
confidence limits around the median are tight.
Table 4
Saturations, Blood Gasses, pH and Hematocrit Data (Table 5)
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Ten parameters of normal blood gasses and hematocrit were surveyed. Between 69 and 134
respondents submitted data regarding the high and low limits of blood gas, pH and hematocrit
values before, during, and after CPB. None of the other parameter results in this table were
normally distributed. The 95% confidence limits around the median (or mean) are tight.
Table 5
Patient Temperature Targets and Gradients Data (Table 6)
Five parameters of patient temperature targets and gradients were surveyed. Between 120 and
131 respondents submitted data regarding the target core temperature (for normal and deep
hypothermic circulatory arrest cases), cooling / rewarming gradients, and circuit arterial blood
temperature during CPB. None of the data samples were normally distributed. The 95%
confidence limits around the median are tight.
Table 6
Types of Cardioplegic Solutions Used During Adult CPB (Table 7)
Respondents (n=162) identified the types of cardioplegic solutions that they typically employ
during adult CPB. High and low potassium solutions delivered at a ratio of 4 parts blood to 1
part crystalloid is the most common formulation.
Table 7
Discussion:
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This unique data provides insight about the limits of parameters that are managed during the
standard practice of cardiopulmonary bypass. This information has implications on the clinical
care and research of real patients, and the development and use of virtual patients.

Implications for the real clinical patient: A reference of standard practice for clinical and
research protocols
These data support and augment professional standards for clinical practice that are promulgated
within the field. We have identified the practice limits of many of the technical and physiologic
parameters that are specifically identified in the standards. In particular, when compared to the
Standards and Guidelines for Perfusion Practice (4) that are endorsed by the American Society of
Extracorporeal Technology (AmSECT), American Academy of Cardiovascular Perfusion
(AACP), and the International Consortium of Evidence Based Perfusion (ICEBP), this data set
provides the detail that is necessary to meet the standards and guidelines identified in 7Monitoring, 10-Blood flow, and 11-Blood pressure (12). When compiled into a narrative
representing the median (M) or the first and third quartile (Q1-Q3) limits reported for
uncomplicated adult CPB cases the parameter results may be summarized as follows.
Prior to CBP the patient’s ABP (M, sys/dia, mmHg) is between 80/50 and 135/85, CVP
(Q1-Q3, mmHg) 8-12 and PAP (M, sys/dia, mmHg) is between 20/10 and 45/25. Upon
initiation of CPB blood flow is maintained between (Q1-Q3, L/min/M2) 2.2-2.4 which
generally yields an arterial line pressure (M, mmHg) between 123-250, and mean arterial
blood pressure between (M, mmHg) 55 and 80, and CVP (Q1-Q3, mmHg) 0-3. Patients
are cooled at a gradient of (Q1-Q3, deg C) 5-10 with an arterial line temperature (M, deg
C) of 32-37 to achieve a patient’s core temperature of (Q1-Q3, deg C) 32-34. During CPB
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the typical blood gas parameters are maintained between PaO2 (M, mmHg) 150-300,
PCO2(M, mmHg) 35-46, pH (Q1-Q3) 7.38-7.40, HCT (Q1-Q3, %) 24-28. Sweep gas flow
rates (M) are typically 50-80 % of the arterial blood flow and sodium bicarbonate would
be administered to treat BD (Q1-Q3, meq/L) between -2 and -4. While no particular
cardioplegic solution formulation is clearly dominant, myocardial protection is nearly
universally produced with a solution that uses potassium as the arrest agent.
Cardioplegic arrest is generally initiated with cold (Q1-Q3, deg C) 4-8 high K (>15
mEq/L) solution (87% respondents) and cold (Q1-Q3, deg C) 4-8 low K (<15 mEq/L)
solution (73% respondents) are delivered (Q1-Q3) every 15-20 min. Antegrade
cardioplegia (M) is delivered at a flow of 200-350 ml/min and at a cardioplegic circuit
pressure (M) of 180-250 mmHg while Retrograde cardioplegic solution is delivered at a
flow (M) of 120-235 ml/min at a coronary sinus pressure (M) of 25-45 mmHg and a
cardioplegic circuit pressure (M) of 85-140 mmHg. When direct ostial perfusion is
provided it is delivered at (M) 80-140 ml/min and (M) 100-150 mmHg. Patients are
rewarmed with a gradient of (Q1-Q3, deg C) of 7-10. A hot shot dose of cardioplegic
solution is generally delivered at (Q1-Q3, deg C) 35-37 to prepare the heart for x-clamp
removal. At the conclusion of CPB the patient’s ABP (M, sys/dia, mmHg) is between
80/50 and 120/80, CVP (Q1-Q3, mmHg) 10-15 and PAP (M, sys/dia, mmHg) is between
20/10 and 40/25.
In addition to supporting the development of institutional practice protocols, this data may be
used to inform research protocols by further clarifying and standardizing the methods of
conducting cardiopulmonary bypass. These limits may be helpful for differentiating between
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control and treatment groups and may be a helpful reference for manuscript authors who have
classically penned a heretofore un-referenceable sentence in their methods section;
“... cardiopulmonary bypass was conducted in the standard fashion.”

Implications for the virtual patient: Validating models for education, research, and
product development
Several virtual patient simulator models have been developed for commercial distribution within
the extracorporeal perfusion field (13–15). Additionally, many educational centers have
developed their own proprietary models (16) most of which are not described in the literature.
The potential value of these systems is without question as the adoption and application of
medical simulation techniques and technologies is currently at the leading edge of healthcare
education. As these models gain a greater application in the educational process and are applied
to high stakes decisions it is critical to validate their performance (17, 18) and identify the limits
within which these devices can be expected to produce an experience and data stream that is
representative of a real patient. With a validated simulation platform and a detailed description
of a specific clinical skills set (19) and educational program is well prepared to develop
objective assessment rubrics and design a curriculum which effectively teaches and measures
skill.
Virtual patients are also being applied to the research and development of medical devices. A
recent publication Faris et. al. (20) describes the FDA’s position on the collection of data for its
510K clearance program and states that...
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"If it can be shown that these virtual patients are similar, in a precisely defined way, to
real patients, future trials may be able to rely partially on virtual-patient information, thus
lessening the burden of enrolling additional real patients.”
We posit that the parameter results presented here identify many of the physiological and
technical limits for parameters that a virtual patient must reliably reproduce in order to be
recognized as valid surrogate for a real patient as they would present before during and after
CBP.
Limitations:
Survey Fatigue: Our survey instrument had many questions and the completion rate for the
survey was only 41%. While the 141 individuals that answered every question spent an average
of 21 min to complete the survey, the average time spent for all 335 people who started the
survey and only 9 min. Consequently, the number of respondents is variable for each question.
To account for this variable response rate, the 95% confidence interval was calculated for each
individual parameter and is included in the results tables.
Level of Evidence: The data reported here is a retrospective aggregate of the memories' of
experienced clinicians (ACC/AHA Level of Evidence C-EO) (21). There are several levels of
evidence that rank higher than Expert Opinion (EO), unfortunately no such data set was available
at the time of the study and the creation of such a database would have been prohibitively
complicated, as illustrated by the fact that none of the organizations that dedicate considerable
resources to the collection of perfusion data collect this set of data at a higher level of evidence,
if they collect these points at all.
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Weighting of individual respondent data: Each respondent’s datum was weighted equally in the
parameter results despite the number of years of experience or the number of clinical procedures
the respondent used as the basis of their memory.
Individual respondents may have participated in the survey multiple times: Participation in the
survey was open to the public and survey data was collected anonymously. It is possible that a
single individual could have completed the survey multiple times.
Summary:
We report here the limits of 41 physiologic and technical parameters that are managed by clinical
perfusionists during adult CPB procedures. These parameter results represent the first attempt at
producing an authoritative resource that may be referenced to support the development of
clinical practice guidelines, research protocols, educational rubrics and medical device R&D.
This information, when partnered with professional clinical practice standards and guideline
documents, can be used to substantiate and temper institutional practice protocols. We propose
that these normal limits meet the “acceptable” and “appropriate” threshold called for in
professional standards.
When incorporated into an educational curriculum’s assessment rubrics this information will
facilitate both standardization and diversity. With this information faculty from disparate
regions and backgrounds can prepare entry level clinicians to practice within the clinical
parameter limits that are representative of the fields diversity of practice and not weighted to the
instructor’s personal opinion or experience base. Furthermore, researchers and engineers may
reference this data when designing experimental protocols that are intended to replicate clinical

65
practice parameters for the purpose of scientific exploration or product R&D as well as
validation of clinical technologies and patient simulators.
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Table 1. Respondent Demographic Data
Clinical Position

%

Chief Perfusionist/Manager

40

Staff Perfusionist, Full-time

56

Staff Perfusionist, Part-time

0

Full-time Perfusion Education
Faculty

2

Locum Tenens

1

Retires

1

Other

0

Gender

%

Female

26

Male

74

Employment Venue

%

Hospital-based/Academic

31

Hospital-based

36

Contract group

29

Self-employed

4

Clinical Practice

%

Adult CPB

83

Adult & Pediatric CPB

17

Roller Pump

35

Centrifugal Pump

65
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Table 2: Geographical location of survey
respondents compared to CCP distribution
Geographic
Location of
Respondents

Survey
Respondents
(n=315)
%

%

2014 CCP
Population
(n=3996)

Northeast USA

19

19.3

Southeast USA

27

26

Midwest USA

25

24.9

West USA

13

14.3

Southwest USA

7

10.6

Outside of USA

10

3.8

71

72

73

74

75

Table 7: Types of Cardioplegic Solutions
Type of Cardioplegic Solutions
"High K" (potassium concentration delivered at >15
meq/L)
"Low K" (potassium concentration delivered at <15
meq/L)
4:1 (blood : Cardioplegia ratio)
del Nido solution
Other (MPS, microplegia, 1:16, etc.)
8:1 (blood : Cardioplegia ratio)
Crystalloid cardioplegia (no blood at delivery)
Custodiol HTK solution

n
141

%
87

119

73

100
52
45
25
20
18

62
32
28
15
12
11

Buckberg solution
Bretschneider Solution
University of Wisconsin Solution
Celsior

17
2
1
0

10
1
1
0

76
Legends:
Legend for Table 3
Descriptive statistics for survey pressure-related parameters. n is number of respondents, Mean is
average of responses, SD is one standard deviation, Q1 is the 25th percentile, Median is the 50th
percentile, Q3 is the 75th percentile, IQR is the interquartile range, and Mode is the most
frequent response. Except for n, all parameters are mmHg. The parameter responses did not fit a
normal distribution. Low and high 95 CI are the limits for the 95% confidence interval for the
Median.

Legend for Table 4
Descriptive statistics for survey Flow rate and technical circuit related parameters are listed. n is
number of respondents, Mean is average of responses, SD is one standard deviation, Q1 is the
25th percentile, Median is the 50th percentile, Q3 is the 75th percentile, IQR is the interquartile
range, and Mode is the most frequent response. Only one parameter fit a normal distribution (*).
Low and high 95 CI are the limits for the 95% confidence interval for the Median except for the
normally distributed parameter where the CIs are for the Mean. About 15% of respondents
report to not use a hot shot. About 22% of respondents report to vent the aortic root during
antegrade cardioplegic solution delivery. About 95% of respondents report to vent the aortic
root during retrograde cardioplegic solution delivery. ** About 12% of respondents report the
use of warm initiation dose of 35-37 oC.

Legend for Table 5
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Descriptive statistics for survey blood gas, hematocrit, and pH related parameters. n is number of
respondents, Mean is average of responses, SD is one standard deviation, Q1 is the 25th
percentile, Median is the 50th percentile, Q3 is the 75th quartile, IQR is the interquartile range,
and Mode is the most frequent response. The parameter responses did not fit a normal
distributions. Low and high 95 CI are the limits for the 95% confidence interval are for the
Median. Log pH values were converted to linear hydrogen ion activity values to perform the
statistical analysis. About 98% of respondents report continuous monitoring of mixed venous
saturation during CPB. About 46% of respondents report continuously monitoring cerebral
regional saturations.

Legend for Table 6
Descriptive statistics for survey temperature-related parameters. n is number of respondents,
Mean is average of responses, SD is one standard deviation, Q1 is the 25th percentile, Median is
the 50th percentile, Q3 is the 75th percentile, IQR is the interquartile range, and Mode is the
most frequent response. The parameter responses did not fit a normal distributions. Low and high
95 CI are the limits for the 95% confidence interval for the Median.

Legend for Table 7
The distribution of types of cardioplegic solutions employed by respondents. Percentages are
based on 162 responses.
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Abstract
INTRODUCTION: The utilization of simulators for training is increasing in the professions
associated with cardiac surgery. Before applying these simulators to high-stakes assessment, the
simulator's output data must be validated. The aim of this study is to validate a Cardiopulmonary
Bypass (CPB) simulator by comparing the simulated hemodynamic and technical outputs to
published clinical norms.
METHODS: Three Orpheus™ CPB simulators were studied and compared to a published
reference of physiologic and technical metrics that are managed during clinical CPB procedures.
The limits of the simulators user modifiable variables were interrogated across their full range
and the results were plotted against the published clinical norms.
RESULTS: The data generated with the simulator conforms to validated clinical parameters for
patients between 50 and 110 Kg. For the pre and post CPB periods, the independent variables of
CVP, HR, Contractility and SVR must be operated between the limits of 7-12 mmHg, 65-110
beats/min, 28-65 %, and 6-32 units respectively. During full CPB the arterial pump flows should
be maintained between 3.5-5.5 LPM and SVR between 18-38 units. Validated technical
parameters during cardioplegia delivery are expected at solution flow rates between 250-400
ml/min and 100-225 ml/min for antegrade and retrograde delivery routes respectively
CONCLUSION: We have identified the limits for user-modifiable settings that produce data
conforming to the physiologic and technical parameter limits reported in the peer reviewed
literature. These results can inform the development of simulation scenarios used for high stakes
assessments of personnel, equipment, and technical protocols.
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Introduction
Cardiopulmonary Bypass (CPB) is an invasive, high-risk, and complex technical procedure in
which a heart-lung machine (HLM) is interfaced with a patient’s vascular system. The
physiologic function of the patient’s heart and lungs is supplanted by the HLM which removes
blood from the patient, circulating it through a pump and oxygenator and returning it to the
patient. During CPB it is common to chemically arrest the patient’s heart rate by administering a
cardioplegic solution from the HLM directly into the coronary arteries (antegrade route of
delivery) or into the coronary sinus (retrograde route of delivery). Traditionally, Clinical
Perfusionists, the health professionals who operate extracorporeal circulation equipment, learned
and practiced new skills, techniques, and technologies on human patients and animal subjects.
Recent advances in medical simulation technology have made it possible to interface HLM
technologies to simulators, which act as human surrogates creating a safe environment to
practice clinical procedures, demonstrate equipment function and assess practitioner skills. The
use of simulated patients has a clear advantage in protecting human patients from noncredentialed personnel, new practices, and new equipment (1). Increasingly, simulated patients
are being applied to high-stakes assessments and evaluations in which interpretation of the
outcome presumes a realistic experience (2,3). The Orpheus™ simulator was one of the first high
fidelity simulators designed for interface with extracorporeal technologies. It consists of a
hydraulic surrogate patient, an electronic user interface, and a controlling computer. While a
comprehensive description of the simulator is beyond the scope of this paper, one can be found
in the 2007 descriptive work of Morris and Pybus (4).
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The purpose of this project is to assess the use of the Orpheus™ CPB simulator as a valid
surrogate for adult human subjects with regards to the physiologic and hemodynamic parameters
experienced before, during, and after CPB. The application of this investigation is of critical
importance if the simulator is to be applied to high stakes assessment of clinician competency,
skill development and practice of clinical techniques, as well as design, development, and
validation of new equipment.
Materials and Methods
The methods described by Sargent in his review, “Verification and Validation of Simulation
Models” were used to inform this protocol. We employed a two-step combination of data driven
model validation methods, historical data validation, parameter variability, and face validity (5).
In the first step, we generated a benchmark publication of hemodynamic and technical
parameters observed during clinical adult CPB procedures. In the second step, we compared the
data generated by the Orpheus™ CPB simulator to clinically validated measurement devices of
proven accuracy, and to the benchmark data. Through this comparison process, limits were
determined between which the simulator can be expected to produce valid hemodynamic and
technical data.
Benchmark Clinical Parameters
Our first step towards validating the Orpheus™ CPB simulator involved collecting expert
opinions regarding the normal limits of physiologic and technical parameters managed during
clinical CPB procedures. A national survey was circulated within the professional community of
clinical perfusionists. For a full description of the methods and the novel results of this survey,
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the reader is directed to our previous publication (6). The limits of the parameters necessary to
validate the simulator are reproduced here. These parameters include the physiologic parameters
of arterial blood pressure, central venous blood pressure and coronary sinus pressures during
retrograde cardioplegia delivery, as well as technical parameters from the HLM of arterial line
pressure, arterial pump flow, cardioplegia system line pressures during antegrade and retrograde
delivery.
Orpheus ™ CPB simulator Validation Testing
Three simulators, three clinical physiologic pressure monitors, two clinical flow probes and two
HLMs were applied to the validation testing. Quality assurance testing was performed on the
simulators’ internal measurement systems prior to data collection. Linear regression and BlandAltman plots were used to confirm the agreement between the simulators’ pressure and flow
measurements and trusted clinical measuring systems. We sequenced each simulator through a
systematic and standardized series of conditions that represented three phases of a surgical
procedure (before, during and after CPB). We interrogated two sets of user modifiable
independent variables. The first set, central venous pressure (CVP), heart rate (HR),
Contractility (C%) and systemic vascular resistance (SVR), is incorporated into the set-up
conditions of the simulator and the second set, cardioplegia line pressure (CLPa = antegrade,
CLPr = retrograde) coronary sinus pressure (CSP), and cardioplegia solution flow rates, are
determined by the participants operation of the HLM.
Evaluation of the influence of the simulator’s independent variables on the simulator’s
hemodynamic outputs
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The Orpheus™ CPB simulator features four user modifiable independent variables included in
the software calculations for dependent hemodynamic variables. The independent variables of
(SVR, HR, C%, and CVP were individually assessed by adjusting their value across their full
range and observing the influence on the dependent variables of cardiac output (CO) and mean
arterial blood pressure (MAP). The direction and magnitude that individual independent
variables have on dependent hemodynamic variables was investigated. This was completed to
identify the limits within which these variables will dependably produce valid hemodynamic data
representative of uncomplicated adult CPB procedures.
Evaluation of the influence of the HLM’s independent variables on the simulator hemodynamic
outputs and the resultant HLM technical outputs
The Simulator / HLM interface: The interface of the Orpheus™ simulator to a HLM introduces a
second set of user modifiable dependent variables. In the operating theater the clinicians
operating extracorporeal equipment determine the filling pressures of the heart, the arterial and
cardioplegia flow rates and the route of cardioplegia delivery (antegrade or retrograde) as
independent variables according to clinical protocols. These variables influence the arterial line
pressure (ALP), MAP, CLPa, CLPr, and CSP. All must be monitored and maintained within
clinically relevant ranges to assure proper perfusion of patient’s tissue and avoid harming the
patient or damaging the extracorporeal circuit. The independent variables of arterial and
cardioplegia pump flows and route of cardioplegia delivery were altered across a wide range.
The resultant dependent variables of MAP, ALP, CLPa, CLPr, and CSP were determined.
Data analysis

86
The relationship between the independent variables of the Orpheus™ and the HLM were plotted
against their dependent simulated physiologic and technical variables. Plots of the objective
experimental data were superimposed with shaded boxes that represent referenced physiologic
metrics and benchmark clinical parameters from the peer reviewed literature (6). Through this
method the range and limits of the independent variable parameters which produce data that
conforms to the limits and range of the normal benchmark clinical parameters was identified.
Results and Discussion
There were 335 total respondents of the benchmark clinical parameter survey (6). The
geographic demographics of the respondents was similar to the American Board of
Cardiovascular Perfusion’s reported distribution of Certified Clinical Perfusionists10 at the time
of the study. The abbreviated results are presented in Table 1 and 2.
Table 1, 2
Orpheus™ simulator Performance Testing
Influence of independent variables on the simulator hemodynamic outputs
The influence of the independent variables of HR, CVP, and C% were tested for their influence
on the dependent variables of ABP and CO. Heart rate: (Figure 1 Panel A and B) Across a
range of representative normal adult COs (3-6 LPM), CO is directly related to HR between 40
and 100 beats per minute (BPM), not related to HR between 100 and 120 BPM and inversely
related to HR between 130 and 140 BPM. Conservatively, while valid hemodynamic data can be

10

American Board of Cardiovascular Perfusion, Inc, 2015 Booklet of Information, www.abcp.org
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generated across the entire range of HRs, simulations of adult patients are easily managed
between HR values of 65 and 110 BPM.
CVP: (Figure 1 Panels C and D). The full range of the CVP variable is 0-12 mmHg and is
determined by the volume of priming fluid added to the simulators’ reservoir during set-up.
CVP values below 7 mmHg are irregular compared to the benchmark clinical parameter survey.
In order to produce valid adult ABP before and after CPB and to generate a realistic blood
volume displacement on initiation of CPB the ideal CVP for adult CPB simulation scenarios is
10 mmHg and can safely be manipulated between the limits of 7 and 12 mmHg.
Contractility: (Figure 1 Panel D) Simulated CO between 3-6 LPM can be generated with C%
values between 30 and 100%. Given the contribution and clinical limits of other variables, C%
values between 35 and 55% are recommended for simulations of adult patients.
Figure 1
SVR: Figure 2 provides a representative diagram of the influence of SVR on MAP at three CO
levels representative of the adult population. Conservatively, while valid hemodynamic data can
be generated across the entire range of SVR, values between 1 and 32 are most appropriate for
the simulation of adult CPB patients before and after the simulated CPB.
Figure 2
Evaluation of the influence of the HLM independent variables on the simulator hemodynamic
outputs and the resultant HLM technical outputs
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Figure 3 demonstrates the influence of HLM flow and SVR on the MAP and ALP. The shaded
boxes identify the normal MAP and ALP pressures determined in the clinical parameter
benchmark survey. Across the expected blood flow range of 3-6 LPM for an adult patient, SVRs
between 15 and 35 will produce valid MAP and ALP.
Figure 3
Simulator resistance to the HLM cardioplegic solution flow
Figure 4 demonstrates the relationship between antegrade cardioplegia flow and the cardioplegia
line pressure (CLPa) as well as retrograde cardioplegia flow and the variables of cardioplegia
line pressure (CLPr) and simulated coronary sinus pressure (CSP).

Antegrade cardioplegia

delivery generates valid CLPa across a flow range of 250-400 ml/min. Retrograde cardioplegia
delivery generates valid CLPr across a flow range of 100 to 225 ml/min. While delivering
retrograde cardioplegia the simulated CSP is valid across a range of retrograde flows from 100325 ml/min.
Figure 4
Conclusions
Generalizability of results
This is the first report of the validation of a simulation model for CPB and as such may
serve an important role in the administrative and procedural infrastructure for groups
using the OrpheusTM to conduct research or assess the function of equipment or
personnel. These results are generalizable to other groups using this same device and
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under the conditions described here. Additional validations of the testing environment
and the assessment instrument would also be necessary to produce full confidence in any
collected data. For groups that use a CPB simulator other than the OrpheusTM this work
represents a generalizable method for validating their device and identifies a peer
reviewed data set in the public domain to serve as the benchmark.
Recommended reference ranges for adult CPB scenarios
The Orpheus™ simulator is equipped to broadly control physiologic and technical
hemodynamics. There are numerous configurations that may produce both valid and invalid
outputs. For the most uncomplicated presentation which provides latitude for the scenario to
progress in a variety of valid directions we have designed a table of recommended initial settings
which will begin the simulation scenario within the validated ranges and cycle between the CPB
and post CPB phases.
Table 3
During the application of simulation, uncomplicated patient data has the utmost importance. We
have distilled the findings of this paper into a summary table that should prove to be a valuable
resource for the simulation facilitator.
Quality assurance measures for the valid use of the Orpheus™ CPB simulator
The transducers and flow meter that are integrated into the Orpheus™ system degrade with time.
Therefore, prior to simulations, the pressure transducers and flow probe should be confirmed to
correlate with a trusted clinical monitoring system across the expected range of use.
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Furthermore, the centrifugal pump that acts as the heart of the simulator is also known to
degrade. The “health” of the centrifugal pump can be confirmed secondarily to the fidelity of the
transducers by cycling the SVR variable across its full range and observing the developed MAP
as illustrated in Figure 4. A centrifugal pump at the end of its viable life cycle will not generate
hypertensive MAP pressures.
Limitations
Validity is based on comparison to a benchmark publication of uncomplicated adult patient
parameters. These results may not be representative of pediatric patient scenarios or adult crisis
management scenarios presenting patients in clinical extremes.

Summary of investigation
This investigation evaluated the performance of multiple Orpheus™ CPB simulators as
surrogates for a wide range of adult patients being supported with a HLM for cardiac surgery.
The simulators’ performance was evaluated before, during, and after simulated CPB. The
independent variables influencing hemodynamic parameters were studied and compared to a
novel publication of benchmark clinical parameters that was generated for this study (6). The
benchmark clinical parameters publication was compiled through a survey of 335 clinical experts
who have, on average, more than two decades of experience operating HLMs during cardiac
surgery and who were geographically distributed without regional bias. Through direct
comparison we have identified limits of simulator settings which produce data that is
representative of normal clinical data for adults receiving cardiac surgery and are highly relevant
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to clinical educators and equipment manufacturers as they represent the spectrum of
hemodynamics that may be encountered during CPB across the majority of US centers. We have
confirmed that the Orpheus™ simulator is able to consistently reproduce valid physiologic and
technical hemodynamic data. Based on this analysis, it is reasonable to use the Orpheus ™ CPB
simulator as an element in a high-fidelity extracorporeal simulation environment where the
validity of the physiologic and technical hemodynamic data is essential for accurate assessment.
These applications may include: educational training programs, high stakes skills assessment of
students and professionals, medical device design usability testing, or product validation.
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Table 1 : Patient hemodynamic ranges reported by surveyed perfusionists
Arterial Pressure

High Limit (mmHg)

Low Limit (mmHg)

Pre CPB (sys/dia)

137±21 / 83±13

84±12 / 48±10

During CPB (MAP)

82 ± 9

54 ± 7

Post CPB (sys/dia)

121±15 / 78±12

83±13 / 49±10

Central Venous
Pressure

Normal Limits (mmHg)

Pre CPB

11 ± 4

During CPB

2±2

Post CPB

12 ± 4

94

95

96

97

98

99

100
Legends:

Table 1. Patient hemodynamic ranges reported by surveyed perfusionists:
Modified from J Extra Corpor Technol. 2020;52:165-72

Table 2. HLM Pressure/Flow Technical Data reported from Survey:
Modified from J Extra Corpor Technol. 2020;52:165-72
Table 3. Recommended independent variable settings for uncomplicated adult
CPB patient scenarios:
*Set points are deemed acceptable if they produce hemodynamic data that is consistent
with the benchmark ranges reported by experts (see Table 4-5)
** HR and contractility (C%) settings have no hemodynamic influence during total
bypass
δ

Patient CO derived from 58 cc/kg/min (8)

δδ

Pump flow rates derived from benchmark value of 2.3 L/min/m2 (Table 5).

Ŧ

Average adult BSA in the USA are 1.8 & 2.05 m2 for female and male adults (9)

✜

Retrograde cardioplegia, the root vent should be connected to the Orpheus and

running at a flow rate that is approximately equal to the cardioplegia flow

Figure 1. Influence of HR, CVP and C% on ABP and CO: A) Influence of HR on
Systolic, Diastolic and Mean ABP. (red, green and blue lines respectively) Sampled as a
representative patient at SVR = 15 – for full description of SVR on ABP, see Figure 5.
B) Influence of HR on emulated CO sampled with initial CO set to 3.5, 4.5, and 5.5 and
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CVP 10. (blue, orange and green lines respectively) C) Influence of CVP on ABP for a
typical adult patient sampled with initial CVP 10 mmHg, MAP 75 mmHg, CO 5 LPM.
(line color: red = systolic, green = diastolic, blue = mean) Shaded boxes identify the
reported range of systolic and diastolic pressures +/- 1 SD from the benchmark survey
and the CVP range that will produce them.) D) Influence of contractility (C%) and CVP
on CO. C% was sampled between 10 and 100% across equal intervals (bottom line to
top line respectively). The yellow shaded box identifies the C% and CVP settings that
will produce adult CO values based on textbook references. (7)

Figure 2. Influence of SVR on the simulated MAP: A representative example of the
influence of the Orpheus’s user modifiable SVR variable on the simulated MAP across a
range of blood flow that represent small (3.5 LPM = blue) medium (4.5 LPM = red) and
large (5.5 LPM = green) adult patients (CVP 10). The horizontal borders of the yellow
shaded box indicate the MAP values derived from the benchmark survey. MAP
reference points (49-117 mmHg) were derived from the surveys reported systolic and
diastolic ranges by producing the benchmark pressures with the simulator and recording
the MAP from the clinical monitor.

Figure 3. Range of MAP and ALP under normal adult CPB blood flows: The
influence of HLM flow and SVR on ALP and MAP. SVR was varied across equal
intervals from SVR=10% (bottom line) through SVR=40 % (top line) respectively.
Horizontal borders of the blue (ALP) and red (MAP) shaded boxes are based on the
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ALP and MAP benchmark survey values and vertical borders are determined by textbook references of adult CO (8). The data is presented as mean +/- SD.

Figure 4. Range of cardioplegia pressures under normal flows: The relationship of
the simulated antegrade / retrograde cardioplegia line pressure and coronary sinus
pressures across the expected cardioplegia flow rates. The upper and lower borders for
the blue (antegrade CLPa), red (retrograde CLPr) and green (CSP) indicate the
benchmark survey values for cardioplegia pressure limits and the left and right borders
indicate the benchmark survey values for expected cardioplegia flow rates as
determined by the benchmark clinical parameters survey.
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Abstract
Background
Models of simulated Cardiopulmonary Bypass (CPB) are being adopted by educational programs
to teach and evaluate clinical perfusion skills, but to date, none have been validated. Here we aim
to measure the validity and fidelity of our CPB simulation model.
Methods
Experienced and inexperienced clinicians performed standardized simulated cases designed to
mimic the perfusionist’s role in CPB procedures. Participants scored statements about the
experience using a Likert scale. Survey questions were grouped into four categories: (1)
physiological and technical fidelity, (2) psychological fidelity and believability, (3) content and
predictive validity, and (4) relevance and didactic usefulness. ANOVA statistical tests were
applied.
Results
Eighty-one participants contributed 950 opinions on 40 questions over 10 years. The median
score (on a 1-5 Likert scale) for each of the four categories was 5 (strongly agree). The median
scores for 39 of the 40 questions fell between 4 (agree) and strongly agree. The mean scores
between groups were not significantly different for 39 of the 40 questions.

Participants agreed

that the simulation suite was a safe learning environment (M 4.88 SD 0.33; m 5 IQR 0), that the
feedback they received was valuable (M 4.93 SD 0.26; m 5 IQR 0) and their understanding was
improved (M 4.93 SD 0.26; m 5 IQR 0). Participants also agreed that the simulation realistically
recreated nine specific elements of CPB and that the skills they used in the sim lab were the same
skills they use in a real perfusion case (M 4.63 SD 0.62; m 5 IQR 1). Eighty-one percent of
respondents agree that their performance in this environment may be predictive of their
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performance in a clinical case, but inexperienced participants scored predictive validity higher
than experienced participants (p = 0.011, M 4.53 SD 0.51; m 5 IQR 1 Vs M 3.72 SD 1.17; m 4
IQR 2 respectively).
Conclusions
This simulated model of CPB reproduces the salient aspects of clinical CPB with multiple
measures of validity and fidelity, and may be useful for teaching, practicing, and assessing
fundamental skills.

Keywords:
Cardiopulmonary bypass; clinical perfusionist; cardiac surgery; education; simulation; validation
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Background
During open heart surgery procedures that require Cardiopulmonary Bypass (CPB), it is common
to arrest the patient's heart to allow the surgeon to operate on a motionless and bloodless heart.
During this time of cardiac arrest, the patient’s life is dependent on the skilled actions made by a
clinical perfusionist operating a Heart and Lung Machine (HLM).

Historically, perfusionist trainees had to practice their fundamental skills during real cardiac
surgical procedures. Given the gravity of the role of the perfusionist, there is great interest in
including simulation early in the curriculum (1,2). Several commercial CPB simulators have
been marketed (3,4,5), and educational programs are applying simulation for training and
assessment with increasing frequency (6–14). Our educational program has been developing a
simulation model of CPB for use in the training of clinical perfusionists. Towards this, we
completed a national survey to identify the fundamental skills conducted by clinical perfusionists
during the operation of the Heart and Lung machine (HLM) (15) and the typical physiologic and
technical parameters that clinical perfusionists manage and their normal limits (16). These
metrics have been used to validate the benchtop performance of a commercially distributed
patient simulator designed to be a patient surrogate for simulated CPB procedures (17). The
purpose of this study is to assess the validity and fidelity of a simulation suite which applies the
skills, parameters and simulation technologies identified in our previous work to recreate the
surgical environment of the clinical perfusionist.

Methods

108
The simulation suite

The simulation suite is in an academic building at a medical university. A commercially
manufactured CPB simulator (OrpheusTM) was interfaced with the upper torso of a simple,
hollow mannequin to create an interactive mannequin model of a cardiac surgery patient with a
median sternotomy and vascular instrumentation for hemodynamic monitoring and cannulation.
The OrpheusTM Perfusion Simulator is a computer-controlled, hydro-mechanical instrument
which represents a patient’s circulatory system and incorporates computerized physiologic and
pharmacodynamic algorithms that simulate the hemodynamic response of a patient receiving
CPB. (4) The simulator and mannequin were placed on an operating table and draped as a
patient receiving cardiac surgery. The mannequin was interfaced with an anesthesia machine,
hemodynamic monitoring systems, and a HLM. The HLM was equipped with contemporary
extracorporeal circuitry. In this configuration, the HLM’s monitoring systems and safety devices
were fully functional, creating a clinically relevant three-way interface between the perfusionist,
the HLM, and the simulated patient.

Figure 1: The CPB Simulation Suite
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Figure 1 Legend: Panel A: Arrangement of the clinical and simulation equipment in the CPB
simulation suite. The OrpheusTM patient simulator is positioned on an operating table and
interfaced with a mannequin torso. The OrpheusTM controller is located on the patient’s left side
for easy access by the facilitator who plays the role of the surgeon in the scenario. The
subject/perfusionist operates the perfusion equipment including the HLM on the patient’s right
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side. The anesthesia cart is at the patient’s head and the hemodynamic monitor screens are
located above the anesthesia cart. Panel B: image of the surgical field from the point-of-view of
the participant/perfusionist.

In this model, a minimum of two participants are necessary to conduct a scenario. The facilitator
is responsible both for the technical operation of the simulator along with playing an embedded
participant/cardiac surgeon who helps guide the simulation scenario. The participant is the
subject of the simulation scenario.

Participants & Groups
We have applied this perfusion skills simulation suite to the development of fundamental and
crisis management skills for more than a decade. We have surveyed the participants about their
opinions of the experience as a metric of our internal quality assurance program and these
surveys were analyzed for this study. Participants were sorted into the experienced group who
had performed greater than 20 clinical procedures and the inexperienced group who had
performed 20 or fewer clinical procedures. Participants performed standardized full-mission
simulated cases that emphasized the clinical perfusionists role in cardiopulmonary bypass
procedures. The participants simulation experience was led by an experienced facilitator who
have training and experience as a clinical perfusionist, college faculty, and simulation
facilitation. Following their full-mission simulated case the participants were debriefed.
Debriefing was conducted in the simulation suite. Participants were asked to self-assess and ask
questions. The debriefing facilitators would steer the dialog with further questions and examples
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to ensure that strengths, weaknesses, and opportunities for improvement were identified and
discussed.

Questionnaires
Our internal quality control program was reviewed by our Institutional Review Board (IRB) and
was determined to be exempt from ongoing review. Following debriefing, participants were
asked to complete a questionnaire about their opinions of the event. Participants were surveyed
for their demographics and evaluated statements using a 5-point Likert scale to ascertain how
well the simulation experience reproduced a clinical procedure. Four similar versions of the
survey instruments were used over the period of data collection. The 5-point scale used to
evaluate the questions was the same for all versions of the survey (1= strongly disagree, 2=
disagree, 3= neutral, 4= agree, 5= strongly agree). There was a total of 40 questions. To
aggregate the responses from different instruments into a single data pool, the questions from
each survey were assigned to categories according to their content. The questions supported the
development of 4 opinion categories: 1- physiological and technical fidelity (18 questions) 2psychological fidelity and believability (5 questions), 3- content and predictive validity (5
questions), and 4- relevance and didactic usefulness (12 questions).
Data Collection Procedure and Simulation Scenario
Participants were oriented to the simulation suite by an experienced facilitator and given a
minimum of 1 hour to acquaint themselves with the equipment and the layout of the monitoring
systems within the room. They were assisted by the simulation facilitator and were led through a
practice session allowing them to operate the equipment on vignettes of fundamental CPB skills.
Participants completed a clinically relevant pre-bypass checklist (18) to assist in their orientation.
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The progression of each full-mission case was based on typical surgical techniques and included
the fundamental skills and the normal clinical parameters associated with the operation of the
HLM (15,16).
Data analysis
Likert scores for each question were analyzed. The scores were not normally distributed when
tested with the Kolmogorov–Smirnov test. The mean (M), standard deviation (SD), median (m),
and interquartile range (IQR) were reported. Analysis of variance between Likert means was
used for comparisons between questions and categories.
Results
Demographics of participants
Between 2009 and 2018, 81 individuals were surveyed. Thirty-nine individuals were
inexperienced and 42 were experienced with the operation of the HLM. The inexperienced
group consisted of students from our own educational program (intramural perfusion students
n=19) and students from other accredited perfusion education programs (extramural perfusion
students n=20). The experienced group consisted of extramural perfusion students (n=26) and
practicing clinical perfusionists (expert n=16). Student participants had performed 0 - 50
proctored clinical cases as part of their educational program. Expert perfusionist participants had
independently performed more than 2,000 clinical cases after their training (M 2,253 SD 1,871,
m 2000 IQR 2000).
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The summary results for each of the 4 categories are presented in table 2. The individual results
for each question are available online https://osf.io/3t5g2/

114
Participants opinions on physiologic and technical fidelity
Participants answered 18 questions which focused on their opinions of the physiologic and
technical fidelity of the experience to generate 347 measurements of this category. This category
assessed the realism of the equipment and how it represented patient variables such as
hemodynamic blood pressures and blood gas parameters as well as technical elements such as
initiating and weaning support to and from the HLM, the administration of cardioplegia
solutions. Experienced participants answered all 18 questions. Inexperienced participants
answered 8 questions. There was no difference between the opinions of the experienced and the
inexperienced groups. The super average and super standard deviation for the 5-point Likert
scale for all responses in this category (n=347) was between strongly agree and agree (M 4.37
SD 0.87; m 5, IQR 1).

Participants opinions on psychological fidelity and believability
Participants answered five questions which focused on their opinions of the psychological
fidelity and believability of the experience to generate 136 measurements of this category.
Experienced participants answered all 5 questions. Inexperienced participants answered 4
questions. There was no difference between the opinions of the experienced and the
inexperienced groups. Participants strongly agreed that the simulation suite was a safe learning
environment (M 4.88 SD 0.33; m 5 IQR 0), agreed that the experience was realistic (M 4.22 SD
0.97; m 4 IQR 1) and were neutral or disagreed that they were nervous when using the
equipment (M 2.67 SD 1.95; m 3 IQR 3). The super average and super standard deviation for
the 5-point Likert scale for all responses in this category (n=136) M 4.24 SD 1.08; m 5, IQR 1.
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Participants opinions on content and predictive validity
Participants answered five questions about content and predictive validity of the experience to
generate 167 measurements of this category. Experienced participants answered all 5 questions.
Inexperienced participants answered 4 questions. There was no difference between the opinions
of the experienced and the inexperienced groups on 4 of the 5 questions. However, there was a
significant difference in opinions between the groups regarding the predictive validity of their
performance in the scenario. Inexperienced participants strongly agreed or agreed that their
performance in the scenario was an accurate representation of how they would perform in the
same situation in a real perfusion case (M 4.51 SD 0.51; m 5 IQR 1). Experienced participants
agreed or were neutral about the same statement (M 3.72 SD 1.17; m 4 IQR 2). The super
average and super standard deviation for all responses in this category (n=167) was between M
4.38 SD 0.86; m 5, IQR 1.

Participant opinions of relevance and didactic usefulness
Participants answered twelve questions regarding the relevance and the didactic usefulness of the
experience to generate 300 measurements of this category. This category assessed the pre and
post briefings, the effectiveness of the simulation for practice and improved understanding
related to the experience. Experienced participants answered all 12 questions. Inexperienced
participants answered 8 questions. There was no difference between the opinions of the
experienced and the inexperienced groups. The super average and super standard deviation for
all responses (n=300) was M 4.54 SD 0.9; m 5, IQR 1.

Discussion
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Here we present the first known report on the validity of a simulation suite designed for teaching,
practicing, and assessing a participant’s command of technical perfusion skills, understanding of
physiologic and technical relationships, and aptitude with non-technical behaviors associated
with operating a heart-and-lung machine during cardiac surgery procedures. Based on more than
900 opinions provided by 81 experienced and inexperienced participants over 10 years we have
demonstrated that a CPB simulation suite can:
(1) believably reproduce the clinical perfusionists environment with realistic
physiologic fidelity and technical haptics
(2) present the psychomotor, cognitive, and non-technical skills included with the
operation of a clinical HLM during CPB
(3) be useful for teaching, practicing, and assessing the fundamental skills of CPB

In a recent review, Harris et al. described measures of validity and fidelity of simulated
environments and discussed how they relate to transfer of learning; the ability to apply and adapt
skills developed in the simulated environment to their real-world corollary. They propose that
elements of fidelity interact with the validity born out of the intentional design of the simulation
scenarios to facilitate the transfer of learning. (19)

This data set of practitioner opinions suggests that this model of CPB simulation achieves 4
levels of fidelity (physiologic, technical, psychologic, and nontechnical) and four levels of
validity (face, construct, content, and predictive). Collectively these findings are the result of the
combination of specialized technologies and intentional design features which relate the
presentation of the simulated scenarios to the clinical setting.
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Table 3: Definitions for types of validity and fidelity investigated in this study
Does the simulation accurately represent the physiological metrics and
Physiologic Fidelity
relationships of a clinical patient?
Does the simulation accurately represent the psychometric motor movements
Technical Fidelity
and haptics of clinical perfusion?
Does the simulation accurately represent the psychological constructs and
Psychological Fidelity cognitive mechanisms of the clinical CPB?
Does the simulation scenario accurately represent the nontechnical skills1 used
Nontechnical Fidelity during CPB procedures?
Face Validity
Does the simulation environment and equipment look and feel realistic?
Does the simulation present an accurate representation of the perfusionist’s
Construct Validity
role in a CPB procedure?
Does the simulation completely and accurately incorporate the perfusionist’s
Content Validity
skills and abilities which are included in the same clinical scenario?
Do the subjects believe that their performance in the simulated environment
predicts their performance in the real clinical environment under similar
Predictive Validity
circumstances?
1-nontechnical skills = communication and professional interpersonal interactions
Fidelity of CPB simulation
Physiologic and technical fidelity of CPB simulation are the product of specialized simulation
technologies and real clinical equipment. We have previously established the ability of the
Orpheus CPB simulator to reproduce the physiologic and technical parameters of normal adult
CPB procedures in a bench-top setting (17). In our previous study, we investigated the
simulators user modifiable independent variables which influence the hemodynamic parameters
and compared them to a novel publication of benchmark clinical parameters which was based on
the expert opinions of 335 clinical experts (16) Through direct comparison we identified the
limits of the simulator’s settings which produce data that is representative of normal clinical data
for adults receiving cardiac surgery. Through this process we confirmed that the Orpheus™
simulator can consistently reproduce valid physiologic and technical hemodynamic data.
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The current study further develops the evaluation of the simulator by collecting practitioner
opinions within the context of a time-compressed full-mission simulation scenario. This method
of assessment examines not just the quantitative accuracy of the parameters but also the
believability of the dynamic presentation of the data as the simulated case transitions from one
condition to another. The participants in this study strongly agreed or agreed that the individual
elements of hemodynamics, blood gasses, circuit pressures, and cardiac rhythm realistically
responded to the typical transitions within a CPB case. Furthermore, our participants strongly
agreed or agreed that the motor ergonomic and haptic operation of the equipment during the
simulated procedure for skills such as initiation and weaning from CPB and cardioplegia
delivery were representative of a real clinical case. In some fields, it is difficult to replicate the
motor ergonomic and haptic feedback, but the simulation of clinical perfusion skills benefits
from the fact that nearly all the equipment that the participant interfaces with is real clinical
equipment and therefore, the motor ergonomic and haptic experience of the participant is
extremely realistic. The participant is operating a real clinical HLM, and interfaces with real
clinical instruments, circuitry, and monitoring equipment.

Psychological and nontechnical fidelity are a result of intentional design features informed by
the real clinical setting and presented within the framework of a simulated procedure as-if they
were true. The as-if concept allows the simulationist the ability to create an alternate reality that
may be both markedly different from the actual clinical case and better than the real thing. For a
complete description of the application of as-if to medical simulation, readers are referred to
Dieckmann’s description (20) of the writings of The German philosopher, Hans Vaihinger,
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whose work was originally published in 1911. In our simulation model we have attempted to
apply the as-if concept and help the participant to enter into the scenario (21) by providing a
reasonable level of physical reality elements and framing them within the context of semantic
modulations that help the participant to engage in the alternate reality of the simulation scenario.
Physically, this simulation suite is obviously not a real operating room, and the hard plastic
mannequin would not be confused with a real patient.

However, the perfusionist equipment is

all real clinical equipment. The HLM, CPB circuit, clamps, transducers, heater-coolers etc. are
all actual clinical equipment and perfectly reproduce the look and haptics of a clinical
perfusionist’s machine interface. Semantically, we pre/brief the participants outside the OR
space and explain the ground rules for the room including participant roles, “safe learning
environment”, communication, behavior, “time-out”, and the “voice-of-god”, then move into the
simulation suite to orient with the equipment. Prior to beginning the simulated surgical
procedure, we offer the participants one more chance to ask questions of their facilitator before
explaining that we are about to” go into character” as a cardiac surgeon and won’t be able to help
them with perfusionist related items once we begin. After the scenario begins the facilitator
remains in the role of the cardiac surgeon unless the participant requests a “time-out”. During
the procedure the communication between the facilitator/surgeon and the participant/perfusionist
is modeled after typical operating room communication (22,23) and employs typical cardiac
surgery vernacular. The design of the scenario requires the participant/perfusionist to conduct
the fundamental skills of adult CPB (15) while supporting typical surgical interventions
associated with cardiac surgery procedures. (24)

Validity of the CPB model
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Validity of CPB simulation is influenced by fidelity and intentional design features. Validity is
an assessment of whether a simulator demonstrates, teaches, or evaluates what it is intended to
demonstrate, teach, or measure (25) The participants in this study believe that this model of CPB
demonstrates the following four categories of validity:

1- Face validity is the subjective view of the users about the realism of the simulation and
is heavily dependent on different measures of fidelity (19). Given the strong data
supporting the four metrics of fidelity above, it is not surprising that the opinions of the
participants also support a conclusion of face validity. Participants strongly agreed or
agreed that the simulator experience was very realistic and that they felt like they were
participating in a real cardiac surgical procedure including the interactions they had with
the other characters in the scenario. Some participants were nervous when using the
equipment and others were not, median score for nervousness was neutral but the
interquartile range was wide (m 3 IQR 3). The intentional design features which likely
influenced the participants assessment of face validity were previously discussed in the
section regarding psychological, physiological, and technical fidelity.

2- Construct validity of our simulation model is an assessment of how accurately the
simulation recreates the real CPB procedure. The simulation scenarios used in this study
were time-compressed full-mission cases representing all the salient clinical perfusion
events from before, during, and after the CPB period. Participants strongly agreed or
agreed that their scenario represented a real-life case and realistically recreated the
surgical progression.
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3- Content validity of our simulation model is an assessment of how completely and
accurately the simulation scenario incorporates the perfusionist’s skills and abilities
which are included in the same clinical scenario. We chose to model a full-mission case
which included all of the fundamental skills and clinical parameters associated with
clinical CPB (15) (16). As described above, the participants provided positive opinions
regarding the fidelity of specific perfusion skills including initiation and weaning from
CPB, partial V. full CPB, cardioplegia delivery, hemodynamics, blood gasses, and circuit
pressures and strongly agreed or agreed that the skills they used during the simulation
were the same skills that they use during a real perfusion case and that the skills included
in the scenario are taught in school.

4- Predictive validity of our simulation model is based on all the levels of fidelity and
validity already discussed and the opinions of the participants on a single survey prompt,
“My performance in this scenario is an accurate representation of how I would perform
in the same situation in a real perfusion case”. Inexperienced participants strongly
agreed or agreed with this prompt. (m 5, IQR 1) while experienced participants agreed or
were neutral (m 4, IQR 2). We posit that the difference between the groups may be
attributed to the level of familiarity that each group has with a specific surgical venue
where they practice regularly including the physical arrangement of the equipment and
monitors in the OR suite, the exact clinical equipment, and the rapport between surgical
team members. Experienced practitioners are more likely to have developed a high level
of unconscious competence (26) that is dependent upon their familiar working
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environment while inexperienced participants have not had the opportunity for iterative
repetition of their skills in the same place with the same team. Therefore, inexperienced
participants would be less affected by the relevant but unfamiliar simulation environment
as they are still working at the level of conscious competence (26). Asking a very
experienced perfusionist to conduct CPB in an unfamiliar OR suite may be like asking an
experienced automobile driver to drive a vehicle in a country where the steering wheel is
on the opposite side of the car compared to their home country. They will likely perform
the skills associated with driving a car safely but will probably feel less comfortable
about their performance.

Limitations
The post-session survey questions became more focused over the study period. This necessitated
the joining of multiple related survey items into categories to facilitate analysis of the participant
responses.
As with the statistical analysis of any Likert scale ordinal data, we assumed the Likert numbers
were related to each other with measurable intervals which is a requirement for ANOVA.

Future developments
This model is not a duplication of reality but does present a simulated CPB procedure in a way
that is “just real enough” that the participants can “suspend their disbelief” and enter into the
‘fiction contract” and perform as-if it were a real CPB procedure (19). We have applied this
model of simulated CPB to a curriculum to teach pre-clinical skills to novice perfusionist
trainees. Incorporating this model into the curriculum may accelerate the trainees development
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of a transferable skill in an environment that is student focused and without introducing
avoidable training risks into the care of real patients (27),(28). Our perfusion simulation
program includes deliberate practice (29) of deconstructed skills (30,31) and encourages trainees
to learn from their mistakes (32) on fundamental skills (15) as well as low-volume-high-risks
events (33). This curriculum is supported with the strategic use of video capture (34) so that the
trainees can review their own performance as well as the performance of their peers. Future
publications by our research group will describe a preclinical skills curriculum and assessment
rubrics for clinical perfusionist trainees.

List of abbreviations:
CPB - Cardiopulmonary Bypass
HLM - Heart-Lung Machine
IQR - Interquartile Range
M - Mean
m - Median
SD - Standard Deviation
ANOVA - Analysis of Variance
n = number of participants
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Addendum 1
Category: Survey
Questions

Experienced
Inexperienced
Mean
Med
Mean
Med
n
n
(SD)
(IQR)
(SD)
(IQR)
Category 1: Opinions on physiologic and technical fidelity
Physiologic fidelity:
The simulated
patient parameters
4.20
4.50
25
4 (1)
18
5 (1)
behaved like a live
(0.76)
(0.62)
human surgical
patient
This simulation
experience
realistically
recreated (from the
4.67
perfusionist’s
9
5 (1)
0
*
*
(0.50)
perspective): The
CPB simulator
equipment is very
realistic
The CPB simulator
4.56
4.45
equipment is very
9
5 (1)
20
5 (1)
(0.53)
(1.00)
realistic
Technical fidelity:
The equipment feels
4.04
4.44
25
4 (2)
18
5 (1)
like real CPB
(1.10)
(0.70)
equipment
This simulation
experience
realistically
recreated (from the
4.67
9
5 (1)
0
*
*
perfusionist’s
(0.50)
perspective): CPB
initiation and good
bypass assessment
Initiation of CPB
4,70
4.40
10
5 (1)
19
5 (1)
was realistic
(0.48)
(1.01)
This simulation
experience
realistically
recreated (from the
4.56
9
5 (1)
0
*
*
perfusionists
(0.53)
perspective): Partial
versus full CPB
This simulation
experience
realistically
recreated (from the
perfusionist’s
perspective):
Cannula placement
verification and
testing

9

5.67
(0.50)

5 (1)

0

*

*

p Value
Between
Experience

n

Total
Mean
(SD)

Med
(IQR)

0.177

43

4.33
(0.72)

4 (1)

*

9

4.67
(0.50)

5 (1)

0.769

29

4.48
(0.87)

5 (1)

0.178

43

4.21
(0.97)

4 (1)

*

9

4.67
(0.50)

5 (1)

0.422

29

4.52
(0.87)

5 (1)

*

9

4.56
(0.53)

5 (1)

*

9

4.67
(0.50)

5 (1)
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Questions
This simulation
experience
realistically
recreated (from the
perfusionist’s
perspective):
Weaning and
termination from
CPB
Weaning and
termination were
realistic
The simulation
experience
realistically
recreated (from the
perfusionist’s
perspective):
Cardioplegia
delivery
Cardioplegia
delivery was
realistic
The simulation
experience
realistically
recreated (from the
perfusionist’s
perspective):
Management of
CPB parameters:
SvO2
This simulation
experience
realistically
recreated (from the
perfusionist’s
perspective):
Management of
CPB parameters:
pO2/PCO2
This simulation
experience
realistically
recreated (from the
perfusionist’s
perspective): The
patient variables
(ABPs and ABGs)
are very realistic

n

Experienced
Mean
Med
(SD)
(IQR)

Inexperienced
Mean
Med
n
(SD)
(IQR)

p Value
Between
Experience

n

Total
Mean
(SD)

Med
(IQR)

9

4.78
(0.41)

5 (0.5)

0

*

*

*

9

4.78
(0.41)

5 (0.5)

9

4.56
(0.53)

5 (1)

20

4.10
(1.21)

4.5 (1)

0.291

29

4.24
(1.06)

6 (1)

9

4.67
(0.25)

5 (1)

0

*

*

*

9

4.67
(0.25)

5 (1)

9

4.56
(0.53)

5 (1)

20

4.40
(1.05)

5 (1)

0.678

29

4.45
(0.91)

5 (1)

8

4.63
(0.52)

5 (1)

0

*

*

*

8

4.63
(0.52)

5 (1)

8

4.63
(0.27)

5 (1)

0

*

*

*

8

4.63
(0.27)

5 (1)

9

4.56
(0.53)

5 (1)

0

*

*

*

9

4.56
(0.53)

5 (1)
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This simulation
experience
realistically
recreated (from the
perfusionist
perspective):
Management of
CPB parameters b.
Hemodynamics
Patient
hemodynamics were
realistic
Physiologic
Fidelity: The
simulated patient
parameters behaved
like a live human
surgical patient:
ABG management
was realistic
Category 1:
Opinions on
physiologic and
technical fidelity
totals

n

Experienced
Mean
Med
(SD)
(IQR)

Inexperienced
Mean
Med
n
(SD)
(IQR)

p Value
Between
Experience

n

Total
Mean
(SD)

Med
(IQR)

8

4.38
(0.52)

4 (1)

0

*

*

*

8

4.38
(0.52)

4 (1)

9

4.33
(0.50)

4 (1)

20

4.00
(1.12)

4 (1)

0.405

29

4.10
(0.98)

4 (1)

9

4.00
(1.32)

5 (3)

20

4.00
(1.03)

4 (1)

0.999

29

4.00
(1.10)

4 (2)

192

4.44
(0.72)

5 (1)

155

4.28
(0.99)

5 (1)

0.085

347

4.37
(0.86)

5 (1)

5 (0)

0.303

43

4.88
(0.33)

5 (0)

4.5 (1)

0.114

43

4.19
(0.91)

4 (1)

4 (2)

0.202

29

4.17
(1.07)

4 (1)

*

*

9

4.22
(0.97)

4 (1)

2.5 (3)

0.661

15

5 (1)

0.229
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Category 2: Opinions on psychological fidelity and believability
The simulation suite
4.84
4.94
was a safe learning
25
5 (0)
18
(0.37)
(0.25)
environment for me
Psychological
fidelity: I felt like I
4.00
4.44
was participating in
25
4 (2)
18
(1.04)
(0.62)
a real cardiac
surgical procedure
My interactions with
the surgeon and the
4.56
4.00
9
5 (1)
20
anesthesiologist
(0.53)
(1.21)
were realistic
The simulation
experience
realistically
recreated (from the
4.22
9
4 (1)
0
*
perfusionist’s
(0.97)
perspective): I was
nervous when using
the equipment
I was nervous when
3.00
2.58
3
4 (1)
12
using the equipment
(1.73)
(1.38)
Category 2:
4.34
4.12
73
5 (1)
66
Opinions on
(0.93)
(1.22)

2.67
(1.95)
4.24
(1.08)

3 (3)
5 (1)
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Questions

n

Experienced
Mean
Med
(SD)
(IQR)

Inexperienced
Mean
Med
n
(SD)
(IQR)

p Value
Between
Experience

n

Total
Mean
(SD)

Med
(IQR)

psychological
fidelity and
believability totals
Category 3: Opinions on content and predictive validity
Content validity:
The skills I used in
4.64
the scenario are the
25
5 (1)
18
(0.64)
same skills I use in
real perfusion cases
The information /
skills covered today
4.89
9
5 (0)
20
have been taught in
(0.33)
the curriculum
The scenario
4.28
represented a real25
4 (1)
18
(0.74)
life situation
This simulation
experience
realistically
4.22
recreated (from the
9
4 (1)
0
(0.67)
perfusionists
perspective): The
surgical progression
Predictive validity My performance in
his scenario is an
accurate
3.72
representation of
25
4 (2)
18
(1.17)
how I would
perform in the same
situation in a real
perfusion case
Category 3:
Opinions on
4.29
psychological
91
5 (1)
76
(0.90)
fidelity and
believability totals

4,61
(0.61)

5 (1)

0.882

43

4.63
(0.62)

5 (1)

4.25
(1.21)

5 (1)

0.134

29

4.45
(1.06)

5 (1)

4.61
(0.61)

5(1)

0.126

43

4.42
(0.70)

5 (1)

*

*

*

9

4.22
(0.67)

4 (1)

4.56
(0.51)

5 (1)

0.007

43

4.07
(1.03)

4 (1)

4.49
(0.65)

5 (1)

0.133

167

4.38
(0.86)

5 (1)

5 (1)

0.395

29

4.48
(1.02)

5 (1)

Category 4: Opinions on relevance, didactic content, and usefulness
This simulation
experience is an
effective way to
practice
4.75
4.38
preoperative events
8
5 (0)
21
(0.71)
(1.12)
– chart review,
circuit selection and
priming –
interfacing with
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surgical field,
cannula selection
The simulation
experience
realistically
recreated: Using the
simulator gave me a
better understanding
about CPB than I
could have gained
from watching a
procedure in the
operating room
Using the simulator
gave me a better
understanding bout
CPB than attending
a lecture
Using the simulator
gave me a better
understanding about
CPB than attending
a lecture
I clearly understood
the purpose and
objective of the
simulation exercise
The background
information
presented today was
useful to my
residency
The pre-briefing
adequately prepared
me for my
simulation session
I was appropriately
oriented to the
simulator
environment prior to
the event
The debriefing
provided objective
and valuable
feedback on my
performance
The debriefing at the
end was valuable
and educational
Category 4:
Opinions on

n

Experienced
Mean
Med
(SD)
(IQR)

Inexperienced
Mean
Med
n
(SD)
(IQR)

p Value
Between
Experience

n

Total
Mean
(SD)

Med
(IQR)

8

4.50
(0.76)

5 (1)

0

*

*

*

8

4.50
(0.76)

5 (1)

5

5.00
(0.00)

5 (0)

0

*

*

*

5

5.00
(0.00)

5 (0)

10

4.50
(1.08)

5 (1)

18

4.44
(1.15)

5 (1)

0.901

28

4.46
(1.11)

5 (1)

23

4.57
(0.73)

5 (1)

20

4.80
(0.41)

5 (0)

0.209

43

4.67
(0.61)

5 (1)

8

4.62
(0.74)

5 (1)

0

*

*

*

8

4.62
(0.74)

5 (1)

23

4.30
(0.77)

4 (1)

20

4.70
(0.57)

5 (1)

0.065

43

4.48
(0.71)

5 (1)

9

4.11
(1.05)

4 (2)

20

4.30
(1.17)

5 (2)

0.683

29

4.24
(1.12)

5 (2)

23

4.91
(0.29)

5 (0)

19

4.95
(0.23)

5 (0)

0.676

42

4.93
(0.26)

5 (0)

8

4.88
(0.35)

5 (0)

21

4.19
(1.25)

5 (2)

0.142

29

4.38
(1.11)

5 (1)

143

4.57
(0.80)

5 (1)

157

4.51
(0.98)

5 (1)

0.539

300

4.54
(0.90)

5 (1)
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Questions

n

Experienced
Mean
Med
(SD)
(IQR)

Inexperienced
Mean
Med
n
(SD)
(IQR)

p Value
Between
Experience

n

Total
Mean
(SD)

Med
(IQR)

relevance, didactic
content, and
usefulness totals
All Four
Categories Grand
Total

499

4.44
(0.81)

5 (1)

454

4.37
(1.01)

5 (1)

0.245

953

4.41
(0.91)

5 (1)

Legend: n is the number of responses to post-simulation surveys. M = Mean, SD = Standard Deviation, m = median, IQR =
Interquartile Range. Between Groups p Value is ANOVA test between Experienced (> 20 human cases) versus
Inexperienced means. * Indicates no data collected.
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Abstract

Importance
Like many health disciplines, the traditional method for training novice clinical perfusionists is
to immediately involve them directly in the care of real patients under the close supervision of
clinical experts. Given the risk associated with the operation of a heart and lung machine during
cardiac surgery it would be preferable to not expose patients to the incompetence of novice
trainees.

Objective
To study the development of clinical competence in perfusion students and to determine the
equivalent simulation treatment to achieve comparable competence with reduced patient risk.

Design
Quasi-experimental study in a simulated setting.

Setting
The study was conducted at the State University of New York (SUNY) Upstate Medical
University in a validated simulation facility recognized by the American Board of
Cardiovascular Perfusion (ABCP).

Participants

140
Convenience samples of known groups of volunteers including novice perfusion students from
41% of the nation’s 16 perfusion education programs and expert clinical perfusionists.

Interventions
Students received predominantly one of two educational interventions: Standard clinical
preceptorship during real surgical procedures or an immersive simulation curriculum.

Main Outcome and Measures
The primary outcome measure was competency assessment in 23 validated skill categories. The
secondary outcome measures included Error rates (ErR) and Time to Competence (TTC). ErR
represents the number of errors committed during the full mission simulated CPB case and TTC
describes the relationship between either curricular time or the number of high-risk patient
encounters that were required to complete the learning curve and demonstrate competence.

Results
Student participants (n=36, 18 men, 18 women) represented 41% (n = 7) of the accredited
perfusion education programs in the US and 17% of the national cohort in the Class of 2019
(n=217). Expert participants (EXP, n=7) were Board Certified, and had experience with 3250 ±
1908 clinical cases. The clinically trained students (CLN, n=27) had experience with 28 ± 21
proctored clinical cases and less than 8 hours of simulation lab experience. The simulation
trained students (SIM, n=9) had 178 ± 26 hours of simulation experience and 1 ± 2 proctored
clinical cases.
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Within the CLN group the overall test score and number of errors were correlated to proctored
clinical cases (n=27, r=0.550, p=0.003) and (n=27, r=-0.654, P<0.001). The CLN group
performed significantly lower (67 ± 7%) than the EXP (87 ± 2%, p < 0.001) and SIM groups
(87 ± 5%, p< 0.001). The SIM group was not statistically different from the EXP group. The
CLN group committed 3-4-fold more errors than the EXP and SIM groups respectively. The
post hoc projected Time to Competence (TTC) of the CLN group is 28 clinical curricular weeks
and ~ 99 high-risk clinical cases. The TTC for the SIM group was 30 simulation curricular
weeks and ~ 2 high-risk clinical cases.

Conclusion and relevance
This study provides evidence that an immersive simulation-based curriculum for developing
competency with preclinical perfusion skills can significantly reduce the number of high-risk
patient care events necessary to develop competence in novice perfusion students and may
protect the patient from the threat of the natural learning curve.

Trial registration
N/A

Introduction

Medicine is unique in its inclusion of incompetent trainees into the service of their customers.
Professionals in other high-risk fields like airlines, nuclear power, law enforcement, military etc
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are required to demonstrate competence prior to engaging in live service. Even the field of
athletics repetitively drills for competence prior to placing players into high-stakes situations.

The classic model of training health professionals is to incorporate novice / incompetent
trainees onto the patients care team where they practice / develop their skills under the
supervision of an experienced clinician. This introduces risk into the patient’s care which must
be captured and prevented or mitigated by the clinical preceptor.

Cox and Acree, proposed that the learning curves for traditional postgraduate residency training
programs and simulation based systems approach training programs would be similar but
because the simulation programs could be applied before the trainee had contact with patients
then the risk to the patient could be reduced 1. There is some evidence supporting this
hypothesis. Sultan et al. looked at the incidence of catheter associated urinary tract infection
(CAUTI) in 891 patients and related the infection rate to the educational status of the individual
that placed the catheter and found a 4 fold increase in CAUTI when the Foley was placed by a
medical student compared to residents and nurses 2,3. However, Barnum et al. analyzed 57,328
urethral catheter placements and showed that, catheters placed by medical students who were
prepared with a simulation based skills program prior to their clinical preceptorship had the
lowest incidence of CAUTI compared to all other providers 3. In cardiac surgery the actions
and decisions of the surgeon, anesthesiologist and perfusionist are intolerant of mistakes and
delays and therefore, the inclusion of incompetent trainees may similarly represent avoidable
risk to the patient and require the clinical preceptor to capture, correct and or mitigate any errors
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made by the trainee. To further understand this phenomenon, we investigated the learning curve
of perfusionist trainees.

A clinical perfusionist operates the heart and lung machine (HLM) during open heart surgery. In
the USA there are two traditional models of perfusion training, each lasting approximately 2
years. In the sequential model (Figure 1, Panel A) the student completes a year of didactic
study followed by a year of clinical preceptorship. In the concurrent model (Figure 1, Panel B)
the students complete two years of didactic study and clinical preceptorship concurrently. In the
sequential model the students have demonstrated mastery of the didactic knowledge base prior
to initiating their clinical preceptorship, but only receive 1 year of hands-on clinical training. In
the concurrent model the student receives two full years of clinical preceptorship but begins
their clinical training before they have received the full didactic curriculum. In each case the
incompetent students are incorporated onto the live patients care team and, under supervision,
begin to operate the life support equipment that supplants the patients circulatory and
pulmonary functions while the patient’s heart is stopped during cardiac surgery.
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Figure 1: Hypothetical patient risk associated with traditional perfusion training methods

Legend: Models of the traditional methods of perfusion education and the
hypothetical implications on patient safety. Panel A: In the Sequential model the
clinical preceptorship training occurs in the second half of the curriculum and the
student’s learning curve is applied to live patient care. Panel B: In the Concurrent
model the clinical preceptorship training occurs earlier in the curriculum, but the
learning curve still applied to live patient care. The theoretical implications of
including incompetent trainees in the care of patients is discussed fully in the text.
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Unfortunately, there are no studies which determine how long it takes for a student to develop
initial clinical competence or quantify the number of mistakes that a perfusion trainee makes in
their pursuit of competence. It is very difficult to objectively measure mistakes and competence
during traditional preceptorship training because the clinical instructor and the trainee work
collaboratively to conduct the case as safely as possible and most mistakes that a trainee would
make, if they were allowed to function autonomously, are averted, or corrected quickly and
subtly by the experienced preceptor. However, in a simulation environment a novice student can
be allowed to function independently, and their correct and errant actions and understandings
can be allowed to develop and play out to the point that they can be objectively observed,
quantified, and categorized and serve as teachable moments.

Towards this goal, we developed a simulation model to replicate the role of the clinical
perfusionist in cardiopulmonary bypass (CPB) procedures 4 and a rubric for assessing
fundamental perfusion skills 5. We applied this model to a sample of expert and novice
perfusionists with the following aims:

1-establish a benchmark metric of competent performance in our validated simulation model
2-compare two curricular methods for developing competence with the fundamental clinical
skills
3-identify metrics of patient risk that can be attenuated through educational treatments

METHODS
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Study Design
We conducted a prospective education research study on a convenience sample of known
groups including student and expert clinical perfusionists. The study was conducted at the State
University of New York (SUNY) Upstate Medical University in a validated simulation facility
recognized by the American Board of Cardiovascular Perfusion (ABCP). The study was
determined by the Institutional Review Board (IRB) to be exempt.

Subject Recruitment
Student subjects were recruited via open invitation extended to every educational program in
the USA. The program directors of each school were invited to inform and encourage their
students to volunteer to participate in the study. Participation in the study was open to every
student in the national cohort of the class of 2019 and data was collected during a four month
window (May-August 2018). Student volunteers who were available to travel to the research
center were reimbursed for their travel expenses. Experts were recruited from the registrants of
a professional conference that was hosted at the research center the following fall (October
2018)

Educational Treatments:
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Two different educational curricula are compared in this study: 1- traditional clinical
preceptorship and 2- immersive simulation. Student volunteers were assigned to the
experimental group that represented their educational program.

Traditional clinical preceptorship is based on a post graduate residency model

6

and is applied

in both the sequential and concurrent perfusion education models described above. In this
model the students are taught by clinicians and learn and practice fundamental skills during
high-stakes live patient care procedures where the patient's care is the primary objective and
where mistakes or errors must be avoided. Currently, this method is the gold-standard for
accredited perfusion education programs in the USA and is typically delivered over 1 or 2 years.

Immersive simulation is a novel educational model in which the students are taught by clinical
faculty and learn fundamental skills through repetitive practice in a validated

4,7

simulation

environment where the students learning is the primary objective and mistakes are welcomed
and exploited for their educational potential. The immersive simulation curriculum applied in
this study was delivered over 30 weeks progressively building from simple skills practiced in
isolation to management of multiple complex skills performed within a full-mission simulated
case and carried out at clinical speed. Students were instructed by experienced clinical faculty
and practiced in peer groups. Simulation activities were recorded and distributed through a
cloud-based video server and students were required to prepare written self and peer critiques
weekly. The simulation curriculum included five graded high-stakes assessments over the 30week program.
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The Simulation Suite
The simulation suite was described completely here 4. Briefly, the simulation suite presented as
an operating theater with an open-chest mannequin on an operating table, connected to a high
fidelity OrpheusTM Perfusion Simulator (Terumo North America, Somerset, NJ). The
mannequin was covered with surgical drapes and instrumented with a typical clinical
hemodynamic monitoring system and interfaced with a representative anesthesia ventilator.
The simulation space was complete with all of the clinical perfusion equipment necessary for a
cardiopulmonary bypass (CPB) procedure including a heart and lung machine, heater / cooler,
extracorporeal circuitry, simulated surgical solutions and drugs, tubing clamps and personal
protective equipment.

The Standardized Simulation Scenario
There are two participants required to conduct this scenario: the subject and the facilitator. The
subject plays the role of the clinical perfusionist, operating the clinical equipment and
communicating with the actor playing the role of the surgeon. The facilitator plays the role of
the surgeon. In this study the facilitator was a Certified Clinical Perfusionist, with experience
and training as a clinical instructor, college faculty and simulation facilitator. Once the scenario
begins the facilitator remains in character as a cardiothoracic surgeon, standing at the patients
open chest manipulating surgical instruments as would be typical for the surgical procedure
included in the scenario. There is clinically relevant communication between the surgeon and
the perfusionist throughout the scenario. The pace and direction of the scenario is directed by
the surgeon using the visual cues generated at the field and the communication between the
actors. Subjects were given a written description of the study's aims and structure and signed an
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informed consent agreement. Orientation to the simulation suite included an unstructured and
unlimited practice period during which the subjects could become acquainted with the
arrangement and operation of the clinical equipment and the interface with the simulated
patient. Following this orientation phase the subjects were provided a brief patient record, a
description of the planned procedure, and the surgeon’s preferences for physiologic and
technical parameters 8 throughout the procedure, a pre-bypass checklist instrument 9, and 60
min to prepare for the case. For this study the standardized clinical scenario that all participants
managed was an Aortic valve replacement with a single coronary artery bypass grafting (AKA:
AVR + CABG x1)

Assessment Rubric and Evaluators
To assess the subject’s mastery of clinical perfusion skills we developed a rubric based on the
fundamental skills of CPB 5, three decades of experience with clinical instruction, and 10 years
of simulation based clinical instruction. A 5-point assessment rubric was applied to 171 graded
items covering 23 different skill categories (Table 1). Scores of 3 and 4 were considered
competent and scores of 0, 1 and 2 were considered errors. Two independent and experienced
evaluators graded each participant. When possible, the evaluators were blinded to the number
of clinical cases performed by subjects. Some subjects were matriculated students in the
evaluator’s educational program. Blinding the evaluators to the background of these
participants was not possible.
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Statistical Analysis
SPSS Statistics for Windows, Version 27 (IBM Corp., Armonk, NY, USA) was employed to
compare the characteristics and performance of the three groups. Categorical data was
compared using independent t-Test. For statistical analysis and reporting the total rubric scores
for the 171 simulation items were converted to percent possible scores where a rubric score of 4
was equivalent to 100%. Categorical scores were determined from the percent of possible for
each of the 23 graded skill categories. Analysis of variance with post hoc Tukey ranking was
used to compare scores between the three groups. Linear regression was used to define the
relationship between number of clinical cases and overall performance (%) on the full mission
simulation and the number of errors committed during the case (ErR) for the CLN group. P <
0.05 was considered statistically significant.

RESULTS
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Forty-three individuals volunteered and completed the study. Of the 17 accredited educational
programs in the USA at the time of the study 7 of them enrolled students in this study. Three
experimental groups were identified from this pool of volunteers: expert clinicians (EXP),
clinically trained-novices (CLN) and a treatment group of simulation trained novices (SIM).
Novice volunteers (n=36, 18 men, 18 women) represented 16.5% of the national cohort for the
class of 2019 (n=217) giving this study a power analysis = 0.991 to 1.00 for linear regression in
the CLN group and non-central F-distribution for analysis of variance given the mean
differences between the three study groups.

The CLN group (n=27) group was organized with first year students from 6 different accredited
education programs in the US. These individuals receive clinical training delivered by either a
sequential or concurrent model as described in the methods above. TABLE 1 shows SIM
students had much more experience with hours of simulation where the CLN group had more
proctored traditional preceptor directed cases. The expert clinician’s group (EXP, n=7)
included experienced Certified Clinical Perfusionists, recognized by the American Board of
Cardiovascular Perfusion (ABCP). The EXP group had experience with fewer hours of
simulation and independently performed numerous live clinical cases after completing training.
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Interrater Error and Single Rater Results
There was no significant difference between the scores of the two independent raters (p >
0.059). All subjects’ performance data reported here is based on the evaluations of a single
rater (BS).

Competence Benchmark and the Natural Learning Curve
The scores of the EXP group (87 ± 2%) were used to establish a benchmark metric of
competence. The EXP group had significantly less variability (SD) compared to the CLN and
SIM groups (1.9, 7.0, 4.9% respectively) and there was no correlation between the scores of the
EXP group and the number of clinical cases they had performed. See Table 2.

The CLN group’s performance (67 ± 7%) was significantly lower than both the EXP and the
SIM groups (p< 0.001). In the CLN group there was a strong correlation between students'
performance on the simulated case and the number of preceptors directed clinical cases
(r2=0.304, n=27, p<0.001). The performance of the SIM group (87 ± 5%) was significantly
better than the CLN group and not different from the EXP group. The fixed model eta-squared
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= 0.745 (95% CI = 0.576, 0.817) for the difference between the SIM and CLN groups. Linear
regression of the CLN group scores predicts that the CLN groups scores would match the
experts after 99 proctored clinical cases.
Figure 2: Overall performance on a standardized simulation case Vs experience

Error rates
When we consider rubric scores below 3 as “errors”, the EXP group set a benchmark ErR of
13±4% in this model. The SIM group’s ErR was not significantly different from the EXP group
at 11±3% while the CLN group's ErR (36 ± 8%) was significantly higher than both the EXP and
SIM groups (p<0.001). There was no correlation between the number of clinical cases and the
ErR for the EXP and SIM groups but there was a strong correlation for the CLN group
(r2=0.428, n=27, p<0.001).
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Figure 3: Critical errors on a standardized simulation case Vs experience

Categorical scores
The 171 evaluated items represented 23 separate validated skill categories 5. There was no
difference between any of the groups in 6 of the 23 categories. The SIM group scored
significantly higher than the CLN group in11 categories. The EXP group scored higher than the
CLN group in14 categories. The EXP scored higher than both CLN and SIM in 2 categories
and the SIM scored higher than both CLN and EXP in 1 category.
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DISCUSSION

This project focuses on clinical perfusion skills as a model, but the results may potentially be
applied to any skill set, especially technical skills that are practiced in high stakes environments
like surgery. This is the first report in the clinical perfusion field to quantify the TTC and ErR
for clinical perfusion trainees. Understanding the magnitude of the risk associated with
traditional clinical preceptorship training helps to define the ethical impetus 10,11 to modify our
educational paradigms. This study demonstrates that an immersive simulation curriculum with
structured repetitive practice, active student reflection and high stakes assessments can develop
clinically relevant skills without exposing patients to avoidable risk. Students taught with a
simulation-based curriculum performed comparably to experts despite having almost no
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experience on live human cases. However, students taught with the traditional clinical
preceptorship curriculum significantly underperformed, committing three-fold more errors,
relative to the expert benchmark. It is important to consider that the clinically trained students
were actively practicing their skills on live patients at this point in their training curriculum.
Based on this we propose that the hypothetical models presented in the introduction can be
codified for clinical perfusion skills with the evidence from this study and are illustrated below
in Figure 4.
Figure 4: Proposed model of a pre-clinical simulation-based curriculum for developing
competence with fundamental skills prior to patient care

Legend: model of a novel educational program for training clinical perfusionists
illustrating the application of a simulation curriculum to develop initial competency
with fundamental skills prior to patient contact. The anticipated implications for
patient safety and educational effectiveness are discussed in the text.
In this study, the performance of the simulation trained novices was not different from the
experts’ performance. The findings that novices can perform as well as experts in a simulation
setting have been demonstrated by many other authors 12–14. In fact, it has been shown that
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novices receiving simulation training can outperform experts if they are prepared with a well
designed and implemented educational simulation treatment 3,15.
Many authors from related medical disciplines have studied the learning curves of specific skill
sets and demonstrated that competency is developed over time through repetitive practice.
Abboudi et al. performed a systematic review of the literature on the learning curves of different
urological procedures and identified forty-four studies describing learning curves

16

. Brook et

al. studied the resident’s ability to interpret flexible trans nasal laryngoscopy and determined
that to develop competence comparable to experts it took three years in a five-year training
program 17. Wu et al. studied the development of competence with video-assisted
thoracoscopic (VATS) lobectomy and determined, based on clinical outcomes and 2-year
survival data, that competency was reached after junior surgeons completed approximately 30
cases 18. Van Workum et al. studied the learning curve and associated morbidity of minimally
invasive esophagectomy and determined that it took 119 cases to develop competence 19.

In the field of Clinical Perfusion the pathway to national certification and licensure is described
by the American Board of Cardiovascular Perfusion (ABCP) and includes the requirement for
perfusion graduates to perform a minimum of 75 CPB within their program to be eligible to sit
for the Perfusion Basic Science Exam (PBSE) 20. There is no historical justification for this
number. Based on our data we predict that standard clinical preceptorship training develops
competence in approximately 100 cases, perhaps sooner for some learners and longer for others.

Assessment of competence necessarily includes the identification and quantification of outcome
measures which may be either positive or negative. Simulation models provide a safe
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environment to study errors and many simulation researchers have quantified error rates for
subjects of different skill levels. Munroe et al. compared the performance of novice and expert
hysteroscopists’ and showed that compared to experts, novices were significantly slower,
removed less virtual myoma and caused more tissue perforations 13. Bright et al. compared
novices to experts on a TURP (Transurethral Resection of Prostate) simulator and showed that
novice surgeons were slower, resected less tissue, and were less efficient with their instruments
12

. Mandava et al. compared expert, intermediate and novice surgeon’s performance when

applying the tasks of the Basic Laparoscopic Urologic Surgery (BLUS) skills curriculum in a
simulated setting. They reported that the novices were slower and committed more errors
compared to the other groups 21. Van Dongen et al. applied a laparoscopy simulator to study
overall performance and metrics of speed, efficiency, and precision. They reported that novices
were significantly lower in all parameters compared to experts 22.

In our study, we quantified errors as actions that were performed inaccurately, imprecisely or
were omitted. In the categorical analysis, the clinically trained group significantly
underperformed in 15 of the 23 categories and earned an overall error rate threefold higher than
the experts group. The impact of these errors in the clinical setting is unclear. When students
are learning in the traditional clinical fashion the clinical instructor must mitigate the effect of
this performance deficit, capturing errors and accelerating or correcting decision making. This
attention to the threat introduced by the trainee’s natural learning curve distracts the clinician
from the care of the patient and makes the case more challenging to manage. Furthermore, given
that, the impact of learning errors cannot be allowed to reach the patient, the learning
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environment is muted for the trainee as the learning opportunities afforded by mistakes and
errors are quickly attenuated.

The most significant finding of this work is the demonstration of a simulation curriculum that
protects the patient from the natural learning curve by preparing novice learners to perform at
the level of experts prior to patient contact. Van Workum et al. estimated that as a surgeon
progressed through the learning curve for minimally invasive esophagectomy, 36 extra patients
experienced learning associated complications. Currently the national cohort of perfusion
trainees is approximately 250 per year. If our prediction of TTC and ErR were applied to this
cohort then 25,000 cardiac patients each year are incorporated into the learning curve of our
profession and in these cases the threat of perfusion error is as much as three-fold higher than if
the cases were performed by clinicians who had previously completed their learning curve. The
impact of novice perfusion trainees' involvement in clinical cases would be difficult to assess
but deserves future investigation.

Limitations

The scores for each participant are likely influenced by both skill and familiarity and because
one group (SIM) was very familiar with the environment while the other groups were not
familiar it is necessary to consider the degree to which familiarity may have influenced the
performance of this group. The SIM group is both skilled and familiar, while the EXP group is
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skilled but not familiar. The CTL group is neither skilled nor familiar. The study is missing an
impossible control group that is familiar but not skilled. Our results demonstrate that the
assessment rubric is highly sensitive to skill as demonstrated by the learning curve generated by
the CLN group. In this group there is a positive association between performance and
experience but not between performance and familiarity. Furthermore, experts (EXP) have the
skills that the rubric is measuring, and they can perform very well in the unfamiliar environment
of the sim lab. Therefore, we suggest that familiarity is a very small portion of the overall
performance and does not explain the difference between the SIM and CLN or the lack of
difference between the SIM and the EXP.

Estimates of TTC involved extrapolation of the linear regression line beyond 60 to 100 cases.
All the volunteer novice students in the study were in their first year of training and none had
completed more than 60 cases at the time of data collection. Future studies should include
traditionally trained students in their second year of training to complete the TTC learning curve
line across the entire training curriculum.

All the metrics reported in this study are derived from the simulation environment. Though the
sim lab is rigorously validated, future research should attempt to identify and capture
performance and error data from traditional clinical training cases to vet the fidelity of the
simulation model more fully.

Conclusion
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This study establishes that competence with clinical perfusion skills is developed over a
prolonged period of practice and during this learning curve the trainees error rate is higher than
competent practitioners. We provided evidence that this learning curve can be removed from
the patient’s clinical care by providing a simulation-based educational program designed to
develop competence before perfusionist trainees begin their clinical preceptorship. Besides the
obvious reduction of patient risk, this would also allow the trainees to learn in a student focused
environment where mistakes are positive learning opportunities and allow clinical instructors to
focus on the patient's care while teaching at a higher level. Currently perfusion school
accreditation standards23 only recommend (does not require) the inclusion of simulation in the
approved curriculum. We hope that this evidence will be instrumental in initiating a national
dialog about our ethical responsibilities to our patients and our trainees and that educational
programs, and the representative surgery, anesthesia and perfusion professional organizations
that manage the accreditation standards may collaborate to implement and mandate these
methods nationally.
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CHAPTER 7: SUMMARY OF FINDINGS AND FUTURE DIRECTIONS
Summary of findings:
This body of work presents, for the first time, a list of fundamental skills for the operation of the
heart and lung machine during cardiopulmonary bypass procedures and metrics for teaching and
assessing them. This is the first reporting of an objectively validated cardiac surgery patient
surrogate and a qualitatively validated simulation environment that is realistic enough to allow
novice and experienced clinicians to enter into the fiction contract and suspend their disbelief,
practicing and demonstrating their clinical skills as if they were involved in a real case. This is
also the first description of the natural learning curve of a clinical perfusionist as it is addressed
by traditional clinical preceptorship training and one metric of the threat to patient safety that is
inescapable within that process.
Further, this is the first demonstration a pre-clinical simulation-based curriculum that develops
fundamental perfusion skills without exposing a patient to the threats of the natural learning
curve. The curriculum demonstrated in these studies can be incorporated into a perfusion
education program without lengthening the program or compromising the students access to
clinical cases. The implied impact on patient safety is apparent.
Future directions: If preclinical competency assessment were mandated by accreditation, then
approximately 25,000 cardiac surgery patients each year would be the primary benefactors of
any real reduction in threat that may be achieved by excluding incompetent students from the
cardiac surgery team. Currently, the accreditation Standards and Guidelines for Perfusion
Education Programs (1) requires schools to attest to the competence of their graduates before
they enter the work force and begin unsupervised patient care, however there are no
requirements or expectations of skill level prior to beginning supervised patient care.
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Generations of perfusionists have learned and practiced their skills on live human patients and
under the watchful eye of a clinical instructor. The first goal of the clinical instructor is to
provide quality care to the patient, the second goal of the clinical instructor is to prevent the
student from sabotaging the first goal and the third goal of the clinical instructor is to help the
student learn the skills of the profession. While this stressful and dangerous environment has
served our profession well for more than 50 years, it is arguably no longer justifiable. In light of
the evidence provided here, is may soon be just as preposterous to see a novice student operating
a heart and lung machine as it would be to see a novice student pilot flying a commercial
passenger plane.
Other high stakes professions have implemented educational processes to teach and assess
competence prior to allowing the entry level practitioner to participate in live action events.
Many health professions have applied the Entrustable Professional Activities (EPA) framework
to identify the activities that a learner must be able to do before progressing to the next stage of
practice (2, 3). Simply documenting competence at graduation is the lowest acceptable bar an
educational program can have and offers no protections to the clients that unknowingly
participate in the student’s learning curve. The EPA framework could be applied within the
perfusion education system to identify the skills that a learner must be able to perform
competently prior to supervised patient care. This would reduce learning curve associated
patient threat and allow expert clinical educators to teach at a higher level exploiting the perfect
fidelity of the live surgical theater for all its rich educational moments. Future research projects
on this subject should effort to collect evidence of learning curve associated patient threat or
harm during live patient care cases. Professionally, national leadership committees should be
charged with the goal of improving the safety profile of the clinical environment and the
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educational profile of the learning environment. Our patients and our students will benefit from
this initiative, and I suggest that a pre-clinical simulation-based skills curricula and EPAs may be
vehicles for that change.
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APPENDIX A: IRB EXEMPTIONS
These projects were submitted for review to the SUNY Upstate Medical University Institutional
Review Board through the IRB net system and determined to be EXEMPT from review. The
Exemption letters are provided in the following pages
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APPENDIX B: APPROVED PROGRAM PROPOSAL FOR A NEW SUNY GRADUATE
DEGREE IN CLINICAL PERFUSION
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The simulation curriculum applied in this study has been codified in the new graduate program
in Clinical Perfusion offered at the SUNY Upstate Medical University, beginning in Fall of
2019. The program proposal provided here in Appendix B was written and revised between
2013 and 2016. B Searles was the lead author and architect for this document and the primary
visionary for the structure and content of the curriculum. Many other people contributed to the
development of the proposal and their names are included in the document.
Because it was prepared during my matriculation in the College Science Teaching program and
was influenced by the coursework for that degree and the research we were conducting (which is
presented in this dissertation), it is included here as a related body of work supporting the content
of this doctoral program.

This proposal has been reviewed, revised and accepted by the SUNY

UMU College of Health Professions Curriculum Committee, the SUNY Central Provost Office
and the New York State Department of Education (Appendix C)
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SECTION 1. GENERAL INFORMATION
a)
Institutional
Information

b)
Program
Locations

c)
Proposed
Program
Information

Date of Proposal:
Institution’s 6-digit SED
Code:
Institution’s Name:
Address:

222000
SUNY Upstate Medical University
750 East Adams St
Syracuse NY 13210
Central

Department of
Labor/Regent’s Region:
List each campus where the entire program will be offered (with
each institutional or branch campus
6-digit SED Code):
SUNY Upstate Medical University 222000
List the name and address of off-campus locations (i.e., extension
sites or extension centers) where courses will offered, or check
here [x] if not applicable:
Program Title: Clinical Perfusion
Award(s) (e.g., M.A., M.S.
Ph.D.):
Number of Required Minimum [90.5] If tracks or options,
Credits: largest minimum [90.5]
Proposed HEGIS Code: ???
Proposed 6-digit CIP ???
2010 Code:
If the program will be accredited, list the accrediting agency and
expected date of accreditation:
The program will be accredited by, the Commission for the
Accreditation of Allied Health Education Programs (CAAHEP).
Current program accreditation will carry over to the master’s
degree curriculum.
If applicable, list the SED professional licensure title(s)13 to which
the program leads:
Perfusionist

13

If the proposed program leads to a professional license, a specialized form for the specific profession may need to accompany
this proposal.
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d)
Campus
Contact
e)
Chief Executive
or Chief
Academic
Officer Approval

Name and title: Lynn Cleary, MD Vice President of Academic
Affairs
Telephone: 315-464-5387
E-mail: clearyl@upstate.edu
Signature affirms that the proposal has met all applicable
campus administrative and shared governance procedures for
consultation, and the institution’s commitment to support the
proposed program.
E-signatures are acceptable.
Name and title: Danielle Laraque-Arena, MD, FAAP, President
Signature and date:
If the program will be registered jointly14 with one or more
other institutions, provide the following information for each
institution:
Partner institution’s name and 6-digit SED Code: N/A
Name, title, and signature of partner institution’s CEO (or append a
signed letter indicating approval of this proposal):

SECTION 2. PROGRAM INFORMATION

2.1. PROGRAM FORMAT
Check all SED-defined formats, mode and other program features that apply to the
entire program.
a) Format(s): [ x ]Day [ ]Evening
Full-Time

[ ]Weekend [ ]Evening/Weekend

[ ]Not

b) Modes: [x]Standard [ ]Independent Study [ ]External [ ]Accelerated [
]Distance Education
NOTE: If the program is designed to enable students to complete 50% or more of
the course requirements through distance education, check Distance Education, see
Section 10, and append a Distance Education Format Proposal.
c) Other: [ ] Bilingual [ ] Language Other Than English [ ] Upper Division [ ]
Cooperative [ ] 4.5 year [ ] 5 year

14

If the partner institution is non-degree-granting, see SED’s CEO Memo 94-04.
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2.2. RELATED DEGREE PROGRAM
NOTE: This section is not applicable to a program leading to a graduate degree.
2.3. PROGRAM DESCRIPTION, PURPOSES AND PLANNING

a)

What is the description of the program, as it will appear in the institution’s

catalog?

Perfusionists are highly qualified licensed health care professionals who provide
extracorporeal patient care services to support or replace the circulatory or
respiratory function of a patient. Perfusionists generally work in the operating
room as part of the open-heart surgery team but may also work in intensive care
units, emergency departments and on transport teams. Perfusionists apply their
expertise to the design, assembly, and management of the heart and lung
machine and other technologies to facilitate cardiac and other surgical
procedures as well as long term support of patients with critical circulatory or
respiratory failure. Working under the order and direction of cardiac surgeons,
anesthesiologists and intensive care physicians, perfusionists monitor, manage
and treat the patient’s physiologic status by:
●

Operating artificial hearts and lungs to pump and oxygenate the blood of

patients whose own heart and lungs are stopped or are failing.
●

Adjusting oxygen levels, changing body temperatures, correcting electrolyte

imbalances and manipulating blood flow to meet each patient’s metabolic need.
●

Administering medications, blood products and fluids.
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●
●

Monitoring the coagulation status of a patient’s blood to manipulate clotting.
Collecting and processing the patient’s own blood lost during surgery,

which minimizes the need for donated blood.

Program of Study for Clinical Perfusion, MS
The program in Clinical Perfusion program can be completed in two years (5
semesters). All students will complete an immerse simulation based common
core curriculum during the first 2 1/2 semesters and complete a minimum of four
clinical rotations at distant affiliated hospital settings during the second year.
Each student will complete one of two specialty tracks: Capstone Clinical
Experience or Thesis in Perfusion Research. Capstone experiences involve
specialized focus on the practice and study of a clinical or professional skill and
culminate with a paper and presentation. Thesis projects involve original
research in cardiovascular perfusion and culminate in the defense of a written
thesis. Graduates of this program are eligible to apply for the certification
examinations of the American Board of Cardiovascular Perfusion and a license
as a Perfusionist in all license-issuing states including New York.

b)

What are the program’s educational and, if appropriate, career objectives,

and the program’s primary student learning outcomes (SLOs)? NOTE: SLOs
are defined by the Middle States Commission on Higher Education in the
Characteristics of Excellence in Higher Education (2006) as “clearly articulated
written statements, expressed in observable terms, of key learning outcomes: the
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knowledge, skills and competencies that students are expected to exhibit upon
completion of the program.”

In a recent periodic review report prepared by the SUNY Upstate Medical
University and presented to the Middle States decennial evaluation team (June
2014) the SLOs identified within the College of Health professions are:
A. Excellence in the education of future health professionals:
1.

Provide a strong and rich didactic curriculum that prepares the health

profession’s student for clinical practice
2.

Provide relevant clinical experiences that offer health profession’s

students the opportunity to practice their professional skills
3.

Develop the student’s ability to think critically, as demonstrated by their

use of reasoning, logic, and evidence to access and evaluate information and
solve complex problems
B. Excellence in Biomedical Research:
1.

Demonstrate that students can evaluate and critique scientific literature

2.

Identify and implement evidence-based practice in clinical practice

3.

Provide students opportunities to participate in research

The Clinical Perfusion program’s SLOs have been designed to mirror the
college’s goals and are as follows:

The educational and career goals for the Clinical Perfusion program are:
The MS Degree in Clinical Perfusion will produce competent entry- level
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perfusionists in the cognitive, psychomotor, and affective learning domains who
have demonstrated excellence with a professional specialty or biomedical
research. Graduates will be eligible to both apply to take the national certification
examinations offered by the American Board of Cardiovascular Perfusion and
also to apply for a license as a Perfusionist in all license-issuing states including
New York.
The primary SLOs for the Clinical Perfusion program are:

SLO for Clinical
Perfusion Program

OBSERVABLE ASSESSMENT INDICATORS / EVIDENCE
OF MEETING GOAL
DURING

POST GRADUATION

Mastery of the entrylevel body of knowledge
regarding the application
of clinical perfusion

Written exams, assignments,
papers, presentations, course
evaluations, faculty meetings,
standardized assessment tools

Graduate surveys,
employer surveys,
enrollment in post
graduate studies, advisory
committee feedback,
national certification /
licensure exam

Mastery of the
fundamental and
emergency clinical skills
necessary for the safe
conduct of clinical
perfusion

Simulation, practical exams,
competency evaluations,
student evaluations, advisory
committee feedback, faculty
meetings, standardized
assessment tools

Graduate surveys,
employer surveys,
advisory committee
feedback

Fluency of professional
communication,
behaviors and attitudes

Simulation, practical exams,
competency evaluations,
student evaluations, advisory
committee feedback, faculty
meetings, standardized
assessment tools

Graduate surveys,
employer surveys,
advisory committee
feedback

Excellence in evaluation
of biomedical research
and either the
application of or

Capstone experience projects,
research thesis projects,
student presentations

Graduate surveys,
employer surveys,
advisory committee
feedback, specialty
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generation of biomedical
research related to
clinical perfusion

c)

certifications or
examinations,
professional conference
presentations, peerreviewed publications

How does the program relate to the institution’s and SUNY’s mission and

strategic goals and priorities? What are the program’s importance to the
institution, and its relationship to existing and/or projected programs and its
expected impact on them? As applicable, how does the program reflect diversity
and/or international perspectives? For doctoral programs, what is this program’s
potential to achieve national and/or international prominence and distinction?

The mission of SUNY Upstate Medical University is “to improve the health of the
communities we serve through education, biomedical research, and healthcare.”
The College of Health Professions supports and contributes to the University’s
mission with its own mission statement. “The mission of the College of Health
Professions is the education of highly skilled health professionals who serve the
needs of society in selected areas of health care. This mission is enhanced
through faculty service, scholarship, and health care.” With these missions in
mind the Upstate Medical University Campus developed a Strategic Plan, which
was launched in 2010, and identified 5 goals.
STRATEGIC GOALS OF THE SUNY UPSTATE MEDICAL UNIVERSITY

GOAL 1: Provide outstanding education
GOAL 2: Grow our clinical mission
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GOAL 3: Grow our research enterprise
GOAL 4: Commit to our community
GOAL 5: Sustain our university

The Department of Cardiovascular Perfusion serves an important function toward
the achievement of these goals for the College of Health Professions. Firstly, the
perfusion department’s primary function is focused on Education. The
department has been a national leader in perfusion education for over 30 years
and the proposed MS degree curriculum will serve to continue that legacy.
Secondly, the perfusion department has a commitment to the local community of
open-heart centers in central New York and provides clinical services when
needed and available. The faculty’s clinical service enhances the education of
our students, increases communication between open-heart centers and builds
community in this small group of professionals. The connection between the
school and the clinical sites elevates the level of practice and ultimately improves
patient care. Thirdly, the proposed MS curriculum includes a commitment to
excellence in biomedical research and furthers the institution's research
enterprise. Lastly, the department is entrepreneurial and seeks opportunities to
leverage its national reputation and resources in perfusion education to offer
workshops and seminars that benefit the community and increase the level of
sustainability for the department.

The Perfusion Department is a member of the College of Health Professions,
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which is home to six educational Allied Health Professions. With programs in
Physical Therapy (DPT), Physician's Assistant (MS), Medical Imaging (BS),
Medical Technology (BS and MS), Respiratory Therapy (BS) and Cardiovascular
Perfusion (BS) the College of Health Professions specializes in the education of
competent and caring health professionals. The proposed MS in Clinical
Perfusion is a natural fit for the College; combining our department’s successful
history in perfusion education with the college’s experience in graduate level
educational programs. The proposed Clinical Perfusion program will positively
impact the college and university by strengthening the graduate student body,
bringing professional diversity to graduate level inter-professional education (IPE)
and stimulating new interests and collaborations in biomedical research projects.

Historically the perfusion program has educated a diverse group of students. An
analysis of the accepted students for the past 5 years (2011-2015) reveals that
the CVP student has historically been 43% New York State residents, 48%
females and 18% underrepresented minorities. Additionally, the proposed
Master level Clinical Perfusion Program seeks to enhance the university’s
advocacy for world health by developing Capstone Experiences for students with
an interest and passion for improving the health care of internationally
underserved communities.

d)

How was faculty involved in the program’s design? Describe input by
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external partners, if any (e.g., employers and institutions offering further
education?

There is a well-defined process for curriculum development in the College of
Health Professions that involves the faculty at many levels. The proposed MS in
Clinical Perfusion program was first designed and written by the faculty within the
Cardiovascular Perfusion Department and the other faculty that have been
identified as course instructors (see Faculty Table in section 4a). This first draft
of the curriculum was presented to the department’s advisory committee for
comment in May of 2014. The Department’s Advisory Committee is a body
mandated by the accrediting agency for cardiovascular perfusion with
representatives from the communities of interest including students, graduates,
faculty, sponsor administration, employers, physicians, and the public. The
curriculum was improved based on the advisory committee’s input and presented
to the college’s Assessment Committee in November 2014 for compliance with
the SUNY and Middle States requirements for program assessment. The
College’s Assessment Committee is composed of the chairpersons of each of the
departments in the college of Health Professions. In May of 2015 this working
draft of the program curriculum was presented to the SUNY selected External
Reviewers (see section 7 and 8). The comments of the external reviewers (see
section 8.b) were incorporated and the final draft of the curriculum was presented
to the University's Curriculum Committee for the General Assembly of the
College of Health Professions and Library. The Curriculum Committee is
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composed of faculty from each department of the College of Health Professions,
the Library and the University Registrar. This committee voted to approve the
curriculum in March of 2016 and subsequently presented the curriculum proposal
to the entire body of the General Assembly of the College of Health Professions
Library. The General Assembly voted to approve the proposal in the same
month.

e)

How did input, if any, from external partners (e.g., educational institutions

and employers) or standards influence the program’s design? If the program is
designed to meet specialized accreditation or other external standards, such as
the educational requirements in Commissioner’s Regulations for the profession,
append a side-by-side chart to show how the program’s components meet those
external standards. If SED’s Office of the Professions requires a specialized
form for the profession to which the proposed program leads, append a
completed form at the end of this document.

This proposed curriculum has been designed to comply with the Committee for
the Accreditation of Allied Health Education Programs (CAAHEP) Standards and
Guidelines for Perfusion Education Programs and the supporting document, the
Accreditation Committee for Perfusion Education (ACPE) Approved Curriculum
for Perfusion Education Programs. These documents identify the academic body
of knowledge and the clinical experiences and competencies that must be
delivered by an accredited program. A side-by-side table of the Standards and
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Guidelines for Perfusion Education Programs and the program components that
meet those standards is provided in Addendum 1a. The SUNY Cardiovascular
Perfusion Department is currently accredited by the CAAHEP and the AC-PE has
provided a letter establishing that our current accreditation will carry over to the
proposed MS degree program (Addendum 1b and Addendum 1c). Additionally,
the curriculum has benefited from review by the department's Advisory
Committee and significant contributions were made to address the interests of
employers, clinical perfusionists, and physicians. The culmination of the input
from external partners is the proposal’s unique tracks in Capstone Experiences
and Original Research in Clinical Perfusion. The proposed program includes two
tracks for students to choose from towards their attainment of excellence in a
specialty domain of clinical perfusion. While the curriculum of this and every
accredited program is designed to assure that every student develops entry level
skills, the inclusion of the Capstone and Research Tracks will augment the value
of the SUNY educational program in clinical perfusion by further requiring that
each student demonstrate excellence in a specialized domain of professional
practice or as a researcher.

Capstone Experience Track:
Capstone Experiences are a collaboration between clinical specialty teams and
our Cardiovascular Perfusion Department, and identify the specialized body of
knowledge and clinical skills that must be mastered to achieve excellence in
highly specialized domains within the profession of Clinical Perfusion. By
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completing a structured capstone curriculum and field experience the students
will be prepared to pursue external certificates of recognition (where applicable)
which may improve their employment opportunities and/or their personal job
satisfaction. By design, the menu of approved Capstone Experiences will be
flexible and responsive to the profession’s needs and the department’s
relationships with external collaborators. Initially, the program will offer six
Capstone Experiences:

•

Pediatric Perfusion

•

ECMO/VAD

•

Perioperative Blood Management

•

Leadership and Quality Improvement

•

Simulation Education

•

Community and World Health

Original Research Thesis Track:
The Original Research Thesis Track is designed for students with a strong
interest in scientific inquiry. Students will work closely with a faculty mentor to
conduct an original research project related to clinical perfusion practice and
ultimately defend their thesis before a committee of expert clinician scientists.
This track will prepare the students to submit their work for peer reviewed
publication and demonstrate excellence as a clinician scientist.
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f)

Enter anticipated enrollments for Years 1 through 5 in the table below.

How were they determined, and what assumptions were used? What
contingencies exist if anticipated enrollments are not achieved?

Year
1
2
3
4
5

Anticipated Headcount
Enrollment
Ful-time
Part-time
Total
8
0
8
16
0
16
16
0
16
16
0
16
16
0
16

Estimated
FTE
8
16
16
16
16

The anticipated enrollment for the program is based on the
historical data from the college’s current BS degree in Cardiovascular
Perfusion. Currently there are 7 applicants for each seat in the BS degree
program. The final class size of 8 has been maintained for many years
and is based on the available resources of faculty, laboratory and clinical
affiliate contracts. Of the 16 accredited perfusion education programs in
the USA, 8 are awarding MS degrees. Because there are so few
programs in the nation there is little geographic preference and each
program reports a similarly strong applicant pool. It is anticipated that the
proposed transition to an MS degree at SUNY Upstate will not reduce our
current applicant pool but may serve to enhance it.

Outline all curricular requirements for the proposed program, including
prerequisite, core, specialization (track, concentration), internship,
capstone, and any other relevant component requirements, but do not list
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each General Education course.

Course Title
Prerequisite Coursework
BS/BA degree
Science Coursework

Credits
N/A
31

Course Title
Core Course Work
CVPR 621 Cardiovascular
Perfusion Techniques I

Credits

2

CVPR 622 Cardiovascular
Perfusion Techniques II

2

CVPR 602 Physiologic
Assessment

2

CVPR 611 Extracorporeal
Mechanical Circulatory Support

2

CVPR 603 Safety in Perfusion

2

CVPR 601 Professional
Behaviors and Policy in Clinical
Perfusion

2

CVPR 640 Perfusion Research
Proposal

1

CVPR 625 Clinical Applications
in Perfusion I

3

CVPR 626 Clinical Applications
in Perfusion II

4

CVPR 627 Clinical Applications
in Perfusion III

2

Recommended
Prerequisite Courses

CVPR 631 Clinical Simulation I:
Fundamental Skills

4

Anatomy

CVPR 632 Clinical Simulation II:
Case Management

4

CVPR 633 Clinical Simulation
III: ECMO

2

CVPR 634 Clinical Simulation
IV: Crisis Management

2

BIOL 610 Selected Topics in
Medical Physiology

4

BIOL 601 Research Methods

2

BIOL 602 Blood and
Coagulation

1

Required Prerequisite
Courses
Life sciences (biology,
anatomy, physiology,
pathology, etc.)

9

Chemistry I, II with lab, for
majors

8

Physics I, II with lab for
Majors

8

English (writing/composition)

3

College Algebra or above

Physiology
Pathology
Biochemistry
Statistics

3
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BIOL 603 Introduction to
Immunology

1

PATH 610 Selected Topics in
Pathology

3

PHRM 601 Principles of
Pharmacology
PHRM 610 Selected Topics in
Pharmacology

0.5
3

Clinical rotation (internship)
CVPR 641 Clinical Perfusion IA IA & IB
must total
8
CVPR 642 Clinical Perfusion IB IA & IB
must total
8
CVPR 643 Clinical Perfusion
IIA

8

CVPR 644 Clinical Perfusion
IIB

8

CVPR 645 Clinical Perfusion III

8

Specialty tracks
Students will take EITHER
Research in Cardiovascular
Perfusion or Capstone
Experience
CVPR 680 Research in
Cardiovascular Perfusion
CVPR 690 Capstone
Experience
Total required credits:
90.5
g)

Program Impact on SUNY and New York State

10
10
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The improvement of the current undergraduate program to a graduate level
program will have no negative impact on any SUNY campus. There are no other
perfusion programs in the SUNY System. The Upstate Medical University has
offered the only degree granting a SUNY education in Perfusion since 1973. By
providing a graduate level education in Clinical Perfusion the SUNY system is
keeping pace with the other university sponsored perfusion education programs
across the nation. Nationally, 8 of 12 university sponsored programs are offered
at the master’s level.

There will be a direct impact on the level of education of the perfusion workforce
in New York State. Currently, 75% of the Upstate New York staff perfusionists
and 50% of the Upstate New York Chief perfusionists are SUNY UMU alum.
Given the dependence of the Upstate open heart surgery centers on the SUNY
UMU perfusion program the proposed curriculum will be a great service to the
employers and the cardiac surgery patients in Upstate New York.

h)(1) Need: What is the need for the proposed program in terms of the clientele
it will serve and the educational and/or economic needs of the area and New
York State? How was need determined? Why are similar programs, if any, not
meeting the need?

Cardiovascular disease is responsible for 40% of all American deaths and one
third of these are related to diseases of the heart.1 Due to the aging US

192
population and other predisposing conditions, the prevalence of coronary heart
disease is projected to peak between 2020 and 2030 and remain elevated for
decades more.1-3 Consequently many experts are predicting shortages in the
health care workforce for these patients.3 Cardiovascular perfusionists are
specialized health care workers and essential members of the cardiac surgery
team.4 Given that many invasive cardiology procedures and all open heart
surgical procedures depend on the availability of a clinical perfusionist’s services,
considerations of the economic impact of perfusionist education is related to the
overall impact of cardiac interventional programs. Open-heart surgery is one of
the most expensive routine surgical procedures and cardiac surgery programs
are generally recognized as one of the most profitable surgical services in the
hospital.5

SUNY Upstate is one of the nation’s oldest perfusion education programs.
SUNY is one of only 17 perfusion education schools in the USA and our
graduating class represents approximately 8% of all graduates in the nation,
therefore the need for our graduates is national. Subsequently, our applicant
pool and our graduate placement are also nationwide. Given the expected
increased prevalence of cardiac interventions and anticipated retirements from
the perfusion profession, it is predicted that the need for entry-level clinical
perfusionists will remain strong for the foreseeable future. Within New York
State, there are 39 hospitals employing a total of approximately 200
perfusionists. Regionally, employers rely on our program for entry-level
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practitioners. SUNY Graduates represent 75% of the staff positions and 50% of
the Chief positions in the upstate New York area.

There is only one other perfusion education program in NYS. (See 2.3h (3)
below) Review of a decade of graduate placement from these programs reveals
that, while the NSU/LIJ program, of Long Island, NY also serves a national need,
like the SUNY Upstate program, it is especially influential in its local region (the
greater NY metropolitan area). The combined efforts of both SUNY Upstate and
NSU/LIJ provide a geographically balanced pool of qualified professionals for the
NYS cardiac surgery patient.
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h)(2) Employment: For programs designed to prepare graduates for immediate
employment, use the table below to list potential employers of graduates that
have requested establishment of the program and state their specific number of
positions needed. If letters from employers support the program, they may be
appended at the end of this form.
Employer
St. Peter’s Health Care Services, Albany
St Joseph’s Hospital Health Center,
Syracuse
University of Rochester Medical Center,
Rochester
Support Services of Western NY, LLC,
Buffalo

Need: Projected positions
In initial year
In fifth
year
See letter of support
N/A
Addendum 2a
See letter of support
N/A
Addendum 2b
See letter of support
N/A
Addendum 2c
See letter of support
N/A
Addendum 2d

A list of the NYS hospitals that conduct cardiac surgery and employ
perfusionists is included in Addendum 7
h)(3) Similar Programs: Use the table below to list similar programs at other
institutions, public and independent, in the service area, region and state, as
appropriate. Expand the table as needed. NOTE: Detailed program-level
information for SUNY institutions is available in the Academic Program
Enterprise System (APES) or Academic Program Dashboards. Institutional
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research and information security officers at your campus should be able to help
provide access to these password-protected sites. For non-SUNY programs,
program titles and degree information – but no enrollment data – is available
from SED’s Inventory of Registered Programs.
Institution
NORTHWELL HEALTH / LONG
ISLAND UNIVERSITY / CW
POST CAMPUS

Program Title
CARDIOVASCULAR
PERFUSION

Degree
M.S.

Enrollment
8/Yr.

h)(4) Collaboration: Did this program’s design benefit from consultation with
other SUNY campuses? If so, what was the consultation and its result?

No other SUNY campuses were consulted in the design of this program.

h)(5) Concerns or Objections: If concerns and/or objections were raised by
other SUNY campuses, how were they resolved?

As part of the application process a letter of intent was distributed to all SUNY
Campuses identifying our campus’s intention to offer a new MS degree in Clinical
Perfusion. All SUNY Campuses were invited to comment on the proposal. No
comments, concerns, or objections have been raised by other SUNY Campuses.
2.4. ADMISSIONS
a)

What are all admission requirements for students in this program? Please

note those that differ from the institution’s minimum admissions requirements and
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explain why they differ.

The SUNY Upstate Medical University’s College of Health Professions is the
home to 6 different educational health profession programs. Each program has a
unique set of prerequisites that reflect the profession and its professional
accreditation. The prerequisites for the proposed MS degree in clinical perfusion
are as follows:
o

Baccalaureate Degree

o

Minimum undergraduate GPA 2.8

o

Completion of prerequisites course-work

o

Completion of a standardized graduate entrance examination

o

Graduate Record Examination (GRE)

o

MCAT

o

Personal Interview

o

Compliance with the program’s Technical/Physical Standards

Prerequisite coursework

30 credits of science including:
Required prerequisites:
Life Sciences, 9 credits
Chemistry I and II, 8 credits
Physics I and II, 8 credits
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Mathematics Algebra or above, 3 credits
English Composition, 3 credits

Recommended Prerequisites:
Anatomy
Physiology
Pathology
Biochemistry
Statistics

GRE or MCAT scores:
Although there is no minimum acceptable score, candidates are expected to be
above the 50th percentile. GREs or MCATs must be completed within five years
of matriculation from an undergraduate degree.

Technical Physical Standards for the Clinical Perfusion Program

1.

Observation:

a.

Students and candidates for admission must have sufficient visual

capacity to:
i.

Visualize information presented in images from paper, slides, and

video.
ii.

Observe laboratory and/or lecture demonstrations.
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iii.

Observe patients accurately at a distance, and close at hand, with or

without standard medical equipment.
2.

Communication:

a.

Students and candidates for admission should be able to speak intelligibly,

hear sufficiently, elicit and transmit patient information in oral and written format
to members of the healthcare team, and communicate effectively and sensitively
with patients.
b.

They must possess demonstrated reading skills at a level sufficient to

accomplish curricular requirements and be able to provide clinical care to
patients.
c.

They must possess excellent verbal and written communication skills

in the English language.
3.
a.

Sensory and Motor Skills:
Students and candidates for admission must have functional sensory and

motor skills to lift, push, and carry clinical equipment in a safe and controlled
manner.
b.

They must possess functional motor skills to demonstrate basic clinical

skills related to the use of extracorporeal equipment, circuitry, and ancillary
clinical patient care devices and equipment.
c.

They must possess functional sensory and motor skills to execute quick

and purposeful movements during emergency treatment of patients.
4. Intellectual:
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a.

Students and candidates for admission must have the intellectual capacity

to measure, calculate, reason, analyze, integrate, and synthesize information
from various modalities to effectively evaluate extracorporeal equipment and
treat patients. Critical thinking is a necessary skill for Cardiovascular
Perfusionists.
b.

They must have the ability to comprehend spatial relationships of

structures and three-dimensional models.
c.

They must have the ability to comprehend relationships between patient

care parameters and anticipate cause and effect responses based on their
actions and inactions.
d.

They must be able to learn through a variety of teaching modalities

including classroom lecture, cooperative learning, small group activities, medical
simulation and laboratory exercises, individual and group presentations, and the
use of technology assisted learning.
e.

They must be able to make rapid decisions in life threatening situations

where problem solving and critical thinking are required.
5.

Behavioral and Social Attributes:

a.

Students and candidates for admission must at all times demonstrate the

emotional stability to be able to exercise good judgment, prompt completion of all
responsibilities attendant to care of patients, participation on a patient care team,
and the development of mature, and effective relationships with coworkers and
patients.
b.

They must be able to perform problem-solving skills in a timely manner.
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c.

They must be able to tolerate physically taxing workloads.

d.

They must be able to function effectively under stress.

e.

They must have the ability to adapt to a changing environment, display

flexibility, and learn to function in an environment of uncertainty inherent in the
clinical practice of cardiovascular perfusion.
f.

They must be able to practice in a safe manner and respond appropriately

to emergencies and urgencies.
g.

They must treat all patients, families, colleagues, and other members of

the health care team with dignity and respect.
h.

They must demonstrate honesty, integrity, dedication, compassion,

nondiscrimination, and motivation.
i.

They must be able to accept constructive criticism and respond

appropriately with an acceptable modification of behavior.

SUNY Upstate Medical University complies with Section 504 of the Rehabilitation
Act of 1973 and the Americans with Disabilities Act. All applicants and students
are held to the same academic and technical standards of admissions and
training. Reasonable accommodations will be made for qualified individuals with
a disability. However, the student is expected to perform these functions in a
reasonably independent manner.

b)

What is the process for evaluating exceptions to those requirements?
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Many of the admission requirements are set by the program accreditation
standards or are requirements of the SUNY system for programs granting a
graduate degree, therefore, the following admission requirements are
nonnegotiable:
Bachelor’s degree
Required prerequisite courses
Compliance with the program’s Technical/Physical Standards

For candidates with exceptional experience/background or circumstances,
modifications to the following admission requirements may be considered:
●

Graduate placement exam (GRE or MCAT)

●

Minimum GPA

●

Personal interview

Any member of the admission committee or the candidate may request an
evaluation for an exception. All exception requests will be discussed and voted
on by the admission committee. Requests earning a unanimously positive vote
will be awarded.

c)

How will the institution encourage enrollment in this program by persons

from groups historically underrepresented in the institution, discipline, or
occupation?
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The SUNY Upstate Medical University Department of Student Admissions
employs recruits at transfer and graduate fairs throughout New York State and
Pennsylvania. CVP Mailings are done on a yearly basis to colleges in the North
Eastern States.
The website and our Alumni are our best recruiters for students throughout the
United States.
Due to budget restraints our travel is limited to Upstate NY with some travel in NJ
and PA.
The majority of applications continue to be from out of state applicants who
research us on the web or who are referred to us by our alumni.
Upstate hosts three shadow days a year, which is also a recruiting tool for the
CVP program.
Additionally, the admission’s department actively recruits from the following
programs which are typically for students who are underrepresented, first
generation or economically disadvantaged:
o

CSTEP

o

McNair

o

Upward Bound

o

EOP

o

HEOP

Once the Master’s Degree in Clinical Perfusion is approved, recruitment mailings
will additionally target historically black colleges.
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d)

What is the expected student body in terms of geographic origins (i.e.,

same county, same Regents Region, New York State, and out-of-state);
academic origins; proportions of women and minority group members; and
students for whom English is a second language?

There are only 17 perfusion schools in the USA therefore there is a national
interest in our education program. The SUNY UMU Perfusion program typically
has about 7-8 candidates for every available seat. An analysis of the accepted
students for the past 5 years (2011-2015) reveals that the CVP student has
historically been:
●

43 % New York State residents

●

48% females

●

18% underrepresented minorities.
2.5. ACADEMIC AND OTHER SUPPORT SERVICES

a)

Summarize the academic advising and support services available to help

students succeed in the program.

Academic and Clinical Advisement and Remediation:
The CVP Department has an excellent faculty to student ratio (8:1) and the
students have tremendous access to their faculty mentors. Within the
department, academic and clinical advising is managed at the level of the faculty
instructor. Students are encouraged to bring their questions and concerns to the
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faculty member for any given course. Courses are designed to provide ample
formative assessments (as often as daily) so that students understand how they
are performing and know where to focus their attention to achieve greater
success. For students that fail to achieve a passing grade in any course work,
their case is discussed with the College Student Assessment Committee.
Students can be recommended for Academic, Clinical or Professional Probation
and, for their first failure they are given the opportunity to repeat the course and
remain in the program. Students cannot generally be maintained on probation
for more than 2 consecutive semesters.

Preparation for National Certification / Licensure Exams:
Additionally the curriculum includes a comprehensive examination process that is
modeled after the national certification exams. These preparatory exams are
required for all students at the end of their 4th semester. Students must achieve
a passing score on these comprehensive examinations to qualify for their final
clinical rotation.

Professional Advisement:
Department Faculty is also very involved in professional advisement. Faculty
members work closely with students on:
●

Professional networking

●

Resumes, cover letters, and letters of reference

●

Professional communications skills
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●

Interview strategies

Student Counseling:
The College and University provide peer-tutoring services to assist students with
course work. Additionally, the Student Counseling center deals with the
educational and personal well-being of students offering individual, group,
couple, and family counseling. Through the Student Counseling Center, students
can receive counseling, crisis intervention, ongoing psychotherapy, and
psychiatric medication. The center commonly works with students on a variety of
concerns including:
●

Difficulty with academic work

●

Relationship problems, self-esteem concerns

●

Substance abuse issues

●

Problems with depression and anxiety

●

Burnout

b)

Describe types, amounts and sources of student financial support

anticipated. Indicate the proportion of the student body receiving each type of
support, including those receiving no support.

Every graduate level student at SUNY Upstate that is eligible for Federal Student
Aid will qualify for Federal loans up to the amount of the cost of attendance, as
determined annually by the Financial Aid office. Currently, this would include an
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unsubsidized loan of up to $20,500 annually and may include a graduate plus loan
to cover the remaining cost of attendance. Based on Federal law, all students
would be eligible to submit a FAFSA through the Department of Education annually
to receive a new financial aid package and awards. There are three graduate level
programs in the College of Health Professions: Physicians Assistant, Doctor of
Physical Therapy and Medical Technology. For these three programs combined,
49% of the currently enrolled students receive federally subsidized Graduate
Student Plus loans and 71% receive unsubsidized loans. Only 29% of the graduate
students in the College of Health Professions do not receive any support.
2.6. PRIOR LEARNING ASSESSMENT
If this program will grant credit based on Prior Learning Assessment, describe the
methods of evaluating the learning and the maximum number of credits allowed,
or check here [x] if not applicable.
2.7. PROGRAM ASSESSMENT AND IMPROVEMENT
Describe how this program’s achievement of its objectives will be assessed, in
accordance with SUNY policy, including the date of the program’s initial
assessment and the length (in years) of the assessment cycle. Explain plans for
assessing achievement of students learning outcomes during the program and
success after completion of the program. Append at the end of this form, a plan
or curriculum map showing the courses in which the program’s educational and,
if appropriate, career objectives – from Item 2.3(b) of this form – will be taught and
assessed. NOTE: The University Faculty Senate’s Guide for the Evaluation of
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Undergraduate Programs is a helpful reference.

See Addendum 3 for a curriculum table and assessment across the curriculum
Program level assessment will be conducted through the accreditation required
reporting process. Annually, the program must report its compliance with all
accreditation standards and evaluate the program’s outcomes through
employment rate, graduate and employer surveys, board exam scores and
student retention. The annual report is reviewed with the department's advisory
committee and action plans are developed for items requiring attention.
Additionally, the accreditation review body, (Accreditation Committee for Perfusion
Education, ACPE) reviews the one and three-year averages of these mandated
assessment metrics. Programs that fall below the accreditation standard must
submit an explanation for the deficiency and a plan for improvement. The ACPE
will monitor the program closely and may even visit the institution if the deficiency
persists.

One year after admitting the first MS students the annual accreditation mandated
assessment report will describe outcomes from the last BS degree class. Interim
assessment of the MS program at the end of year one will focus on internal SLO
metrics (see table below). Two years after the first MS students are admitted the
annual report will reflect the first graduates of the MS program and a full outcome
assessment will be conducted and will continue annually thereafter.
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Additionally the SUNY UMU holds a Middle States Accreditation. Included in the
Middle States accreditation is the expectation for annual assessment of every
program’s achievement of their educational and professional Student Learning
Objectives (SLO).

SLO for the SUNY MS degree in Clinical Perfusion:
The MS Degree in Clinical Perfusion will prepare competent entry- level
perfusionists in the cognitive, psychomotor, and affective learning domains
who have demonstrated excellence with a professional specialty or
biomedical research. Graduates will be eligible to apply to take the national
certification examinations offered by the American Board of Cardiovascular
Perfusion and apply for a New York State license as Perfusionists.
Assessment plan for the SUNY UMU MS in Clinical Perfusion SLO:

SLO for Clinical
Perfusion Program

OBSERVABLE ASSESSMENT INDICATORS /
EVIDENCE OF MEETING GOAL
DURING

POST GRADUATION

Mastery of the body
of knowledge
regarding the
application of
clinical perfusion

Written exams,
assignments, papers,
presentations, course
evaluations, faculty
meetings, standardized
assessment tools

Graduate surveys, employer
surveys, enrollment in post
graduate studies, advisory
committee feedback, national
certification / licensure exam

Mastery of the
fundamental and
emergency clinical
skills necessary for
the safe conduct of
clinical perfusion

Simulation, practical
exams, competence
evaluations, student
evaluations, advisory
committee feedback
faculty meetings,
standardized assessment

Graduate surveys, employer
surveys, advisory committee
feedback
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tools
Fluency of
professional
communication,
behaviors and
attitudes

Simulation, practical
exams, competency
evaluations, student
evaluations, advisory
committee feedback,
faculty meetings,
standardized assessment
tools

Graduate surveys, employer
surveys, advisory committee
feedback

Excellence in
evaluation of and
either the
application of or
generation of
biomedical research
related to clinical
perfusion

Capstone experience
projects, research thesis
projects, student
presentations

Graduate surveys, employer
surveys, advisory committee
feedback, specialty
certifications examinations,
professional conference
presentations, peer-reviewed
publications

SECTION 3. PROGRAM SCHEDULE AND CURRICULUM
Complete the SUNY Graduate Program Schedule to show how a typical student
may progress through the program. This is the registered curriculum, so please
be precise. Enter required courses where applicable, and enter generic course
types for electives or options. Either complete the blank Schedule that appears in
this section, or complete an Excel equivalent that computes all sums for you,
found here. Rows for terms that are not required can be deleted.

NOTES: The Graduate Schedule must include all curriculum requirements and
demonstrate that expectations from Part 52.2(c)(8) through (10) of the
Regulations of the Commissioner of Education are met.
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Special Cases for the Program Schedules:
●

For a program with multiple tracks, or with multiple schedule options (such as

full-time and part-time options), use one Program Schedule for each track or
schedule option. Note that licensure qualifying and non-licensure qualifying
options cannot be tracks; they must be separate programs.
●

When this form is used for a multi-award and/or multi-institution program that

is not based entirely on existing programs, use the schedule to show how a
sample student can complete the proposed program. NOTE: Form 3A, Changes
to an Existing Program, should be used for new multi-award and/or multiinstitution programs that are based entirely on existing programs. SUNY policy
governs the awarding of two degrees at the same level.

a) If the program will be offered through a nontraditional schedule (i.e., not on a

semester calendar), what is the schedule and how does it impact financial aid
eligibility? NOTE: Consult with your campus financial aid administrator for
information about nontraditional schedules and financial aid eligibility.

Not applicable

b) For each existing course that is part of the proposed graduate program, append

a catalog description at the end of this document.

See addendum 4
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c) For each new course in the graduate program, append a syllabus at the end of

this document. NOTE: Syllabi for all courses should be available upon request.
Each syllabus should show that all work for credit is graduate level and the
appropriate rigor. Syllabi generally include a course description, prerequisites and
co-requisites, the number of lecture and/or other contact hours per week, credits
allocated (consistent with SUNY policy on credit/contact hours), general course
requirements, and expected student learning outcomes.

See addendum 5

d) If the program requires external instruction, such as clinical or field experience,

agency placement, an internship, fieldwork, or cooperative education, append a
completed External Instruction form at the end of this document

See addendum 6
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SUNY Graduate Program Schedule (OPTION: You can insert an Excel version of this schedule AFTER this line,
and delete the rest of this page.)
Program/Track Title and Award:___Clinical Perfusion____ ] Other (describe):
a) Label each term in sequence, consistent with the institution’s academic calendar (e.g., Fall 1, Spring 1, Fall 2)
b) Use the table to show how a typical student may progress through the program; copy/expand the table as
needed.
c) Complete the last row to show program totals and comprehensive, culminating elements. Complete all columns that
apply to a course.
Term 1: Fall Semester (junior)
Term 2: Spring Semester (junior)
Course Number &
Credits New Co/Prerequisites
Course Number & Title
Credits
Co/Prerequisites
New
Title
CVPR621
CVPR622 Cardiovascular
2
Matriculation
X
Cardiovascular
2
X
Matriculation
Perfusion Techniques II
Perfusion Techniques I
CVPR602 Physiologic
PHRM610 Selected Topics
3
Matriculation
X
2
X
Matriculation
Assessment
in Pharmacology
BIOL610 Selected
PATH610 Selected Topics
3
Matriculation
X
Topics in Medical
4
X
Matriculation
in Pathology
Physiology
PHRM601 Principles of
BIOL602 Blood and
1
Matriculation
X
0.5
X
Matriculation
Pharmacology
Coagulation
BIOL601 Research
BIOL603 Introduction to
1
Matriculation
X
2
X
Matriculation
Methods
Immunology
CVPR601 Professional
X
CVPR640 Perfusion
1
Matriculation
X
Behaviors and Policy in
2
Matriculation
Research Proposal
Clinical Perfusion
CVPR625 Clinical
X
CVPR626 Clinical
4
Matriculation
X
Applications in
3
Matriculation
Applications in Perfusion II
Perfusion I
CVPR631 Clinical
X
CVPR632 Clinical
4
X Matriculation
Simulation I:
4
Matriculation
Simulation II: Case
Fundamental Skills
Management
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Term credit total: 19.5
Term 3: Summer Semester (junior)
Course Number &
Credits
Title
CVPR611
2
Extracorporeal
Mechanical Circulatory
Support
CVPR603 Perfusion
2
Safety
CVPR627 Clinical
2
Applications in
Perfusion III

Co/Prerequisites
New

Term credit total:
19
Term 4:Fall Semester (senior)
Course Number & Title
Credits

Matriculation
X

CVPR642 Clinical
Perfusion IB

Matriculation
X

CVPR643 Clinical
Perfusion IIA
CVPR690 Capstone
Experience

Matriculation
X

CVPR641 Clinical
Perfusion I A
CVPR633 Clinical
Simulation III: ECMO

2/8 var

Matriculation
X

2

Matriculation
X

CVPR634 Clinical
Simulation IV: Crisis
Management
CVPR690 Capstone
Experience

2

X

Matriculation

6/10 var

X

Successful
Completion of
Core and
Departmental
acceptance into
Capstone Track

CVPR680 Research in
Cardiovascular Perfusion

6/8 var

8
2/1 var

2/10 var

Co/Prerequisites
New
CVPR
X 641

CVPR642
X
Clinical
Perfusion IB
Successful
X
Completion of
Core and
Departmental
acceptance into
Capstone Track
Successful
X
Completion of
Core and
Departmental
acceptance into
Research Track

214
CVPR680 Research in
Cardiovascular
Perfusion

Term credit total:

6/10 var

X

18

Term credit total:

Term 5:Fall Semester (senior)
Course Number &
Credits
Title
CVPR644 Clinical
Perfusion IIB
8
CVPR645 Clinical
Perfusion III

8

CVPR690 Capstone
Project Presentation
2/10
var
CVPR680 Perfusion
Research

X
2/10 var

Term credit total:

Successful
Completion of
Core and
Departmental
acceptance into
Research Track

18

New
Co/Prerequisite
s
CVPR643
X
Clinical Perfusion
IIA
CVPR644
X
Clinical Perfusion
IIB
Successful
X
Completion of
Core and
Departmental
acceptance into
Capstone Track
Successful
Completion of
Core and
Departmental
acceptance into
Research Track

16
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Identify the required comprehensive, culminating element(s), such as a
thesis or examination, including course number(s), if applicable: (1) All
courses have examinations, (2) Capstone project, (3)
Program Total:

90.5
Comprehensive written examination: Basic Science Examination
Comprehensive written examination: Clinical Applications in Perfusion
Comprehensive Simulation Performance Evaluation
Capstone Experience or Research Thesis
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SECTION 4. FACULTY

a)

Complete the SUNY Faculty Table on the next page to describe current faculty

and to-be-hired (TBH) faculty.

b)

Append at the end of this document position descriptions or announcements for

each to-be-hired faculty member.

No new faculty is required for this proposal

NOTE: CVs for all faculty should be available upon request. Faculty CVs should
include rank and employment status, educational and employment background,
professional affiliations and activities, important awards and recognition, publications
(noting refereed journal articles), and brief descriptions of research and other externally
funded projects.

New York State’s requirements for faculty qualifications are in Part

52.2(b) of the Regulations of the Commissioner of Education.

c)

What is the institution’s definition of “full-time” faculty?

In the College of Health Professions, a full time faculty member has a 12 month
appointment and has responsibilities that are consistent with his/her academic rank that
includes teaching, research, university service and other duties and responsibilities
assigned.
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SUNY Faculty Table
Provide information on current and prospective faculty members (identifying those at off-campus locations) who will be
expected to teach any course in the graduate program. Expand the table as needed. Use a separate Faculty Table for
each institution if the program is a multi-institution program.
(a)
Faculty Member
Name and Title/Rank
(Include and identify
Program Director with
an asterisk)

PART 1. Full-Time
Faculty
Bruce Searles*, MS,
CCP
Associate
Professor/Chair

(b)
% of
Time
Dedicat
ed to
This
Program

100

(c)
Program Courses
Which May Be
Taught
(Number and Title)

CVPR621
Cardiovascular
Perfusion Techniques I
CVPR625 Clinical
Applications in
Perfusion I
CVPR626 Clinical
Applications in
Perfusion II
CVPR640 Perfusion
Research Proposal
CVPR633 Clinical
Simulation III: ECMO
CVPR627 Clinical
Applications in
Perfusion III

(d)
Highest and
Other
Applicable
Earned
Degrees
(include
College or
University)
MS
Physiology
SUNY
Upstate
Medical
University

(e)
Discipline(s)
of Highest
and Other
Applicable
Earned
Degrees

Perfusion

(f)
Additional Qualifications:
List related certifications,
licenses and professional
experience in field

Certified Clinical Perfusionist
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Edward Darling, MS,
CCP
Associate Professor
/Clinical Coordinator
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CVPR611
Extracorporeal
Mechanical Circulatory
Support
CVPR680 Research in
Cardiovascular
Perfusion
BIOL602Blood and
Coagulation
BIOL 603
Introduction to
Immunology
BIOL 610 Selected
topics in Medical
Physiology
CVPR631 Clinical
Simulation I:
Fundamental Skills
CVPR602 Physiologic
Assessment
CVPR601 Professional
Behaviors and Policy
in Clinical Perfusion
CVPR632 Clinical
Simulation II: Case
Management
CVPR622
Cardiovascular
Perfusion Techniques
II
PATH610 Selected
Topics in Pathology

MS Education
SUNY Albany

Perfusion

Certified Clinical Perfusionist
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CVPR634 Clinical
Simulation IV: Crisis
Management
CVPR641 Clinical
Perfusion I A
CVPR 642 Clinical
Perfusion IB
CVPR603 Safety in
Perfusion
CPR643 Clinical
Perfusion II A
CVPR644 Clinical
Perfusion II B
CVPR645 Clinical
Perfusion III
CVPR690 Capstone
Experience
Part 2. Part-Time
Faculty
Carol Sames

Lisa Phillips

15 %

BIOL 601 Research
Methods
BIOL 610 Topics in
Medical Physiology
PATH 610 Selected
Topics in Pathology

PhD
Syracuse
University
Teaching and
Leadership/E
xercise
Physiology
3 credits
Pharm.D.
PHRM 601Principles of State
B Pharmacology
University of
. PHRM 610 Selected
New York at
S Topics in
Buffalo
. Pharmacology
School of
Pharmacy

Physiology

Pharmacy
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,
P
Joe Sorbello

5%

(or TBH adjunct)

2.5% or
1 credit

Part 3. Faculty To-BeHired (List as TBH1,
TBH2, etc., and
provide title/rank and
expected hiring date)

PATH 610 Selected
Topics in Pathology
BIOL 610 Topics in
Medical Physiology
Immunology

MSEd
University
College at
Cortland

Respiratory
Care
Immunology
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SECTION 5. FINANCIAL RESOURCES AND INSTRUCTIONAL FACILITIES

a)

What is the resource plan for ensuring the success of the proposed

program over time? Summarize the instructional facilities and equipment
committed to ensure the success of the program. Please explain new and/or
reallocated resources over the first five years for operations, including faculty and
other personnel, the library, equipment, laboratories, and supplies. Also include
resources for capital projects and other expenses.

This MS Degree proposal does not require any growth or contraction from the
current BS Degree program. Therefore it is anticipated that the current
resources will be sufficient and largely unchanged. A full summary of the current
and proposed resources is provided below:

FACILITIES AND EQUIPMENT
CURRENT:
●

Simulation operating room (312 SF) with Hemodynamic monitoring

system, operating room table, anesthesia ventilator, dedicated video/audio
cameras, controllers and capture station
●

Simulation control room (72 SF) providing monitoring and remote control

of the video/audio system in the simulation operating room
●

Simulation multi-purpose room (180 SF) with hemodynamic monitors

●

Storage room (55 SF)
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●

Three faculty offices

●

High-fidelity Orpheus patient simulators for cardiopulmonary bypass (3

units)
●

Heart and lung machines (4 units: Terumo, Sorin, Maquet, Stockert)

●

Autologus cell salvage (Autolog)

●

Intraaortic Baloon Pump (Datascope)

●

Disposable supplies
PROPOSED:

●

Unchanged

FACULTY AND PERSONNEL RESOURCES
CURRENT:
●

Department Faculty, teaching and administrative - 2 FTE

●

Other Faculty, appointed to other CHP departments, teaching, - 12 credits

●

Support staff - 0.33 FTE
PROPOSED:

●

Maintain current resources with minor relocation of non-departmental

faculty to contribute to the curriculum
●

Original video lecture materials from faculty teaching physiology,

pathology, and immunology to the medical students in the College of Medicine
will be incorporated into several classes as preparatory and supporting content.
LIBRARY
CURRENT:
●

Identified in Section 6a of this application
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PROPOSED:
●

Unchanged

IMPACT OF FUTURE RENOVATIONS:
The SUNY Upstate Medical University will open a new academic building in 2017
and many of the college’s departments will relocate to this new space. The
Perfusion Department will remain in Silverman Hall and may benefit from
increased space allocation in year 2019 and beyond. In the event that new
simulation space can be incorporated into the remodeling of Silverman Hall, the
department is prepared to contribute $50,000, which it has generated through
faculty clinical service contracts, towards the purchase of video/audio technology.

b)

Complete the five-year SUNY Program Expenses Table, below, consistent

with the resource plan summary. Enter the anticipated academic years in the
top row of this table. List all resources that will be engaged specifically as a
result of the proposed program (e.g., a new faculty position or additional library
resources). If they represent a continuing cost, new resources for a given year
should be included in the subsequent year(s), with adjustments for inflation or
negotiated compensation. Include explanatory notes as needed.
SUNY Program Expenses Table
(OPTION: You can paste an Excel version of this schedule AFTER this sentence,
and delete the table below.)
Expenses (in dollars)
Program
Expense
Categories

Before
Start
2016

Acade
mic
Year
2017:

Acade
mic
Year
2018:

Acade
mic
Year
2019:

Acade
mic
Year
2020:

Acade
mic
Year
2021:
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Personnel
(including
faculty and
all others)
Library
Equipment
Laboratories

Supplies
Department
OTPS
expenses
Capital
Expenses
Other
(Specify):
Software
license
Sum of Rows
Above

$275,293
(2.5% increase per
year)

$282,175

$289,229

$296,460

$303,871

$311,468

$500
(1.4% inflation
increase per year)
$9,000
(1.4% inflation
increase per year)

$507

$514

$521

$528

$536

$9,126

$9,253

$9,383

$9,515

$9,647

$3,042

$3,085

$3,128

$3,171

$3,216

294,850.

302,081.

309,492.

317,085.

324,867.

$3000
(1.4% inflation
increase per year)
$287,793

SECTION 6. LIBRARY RESOURCES

a)

Summarize the analysis of library collection resources and needs for this

program by the collection librarian and program faculty. Include an assessment
of existing library resources and accessibility to those resources for students
enrolled in the program in all formats, including the institution’s implementation of
SUNY Connect, the SUNY-wide electronic library program.
Electronic access to biomedical research databases are available (e.g., PubMed,
CINAHL, Scopus, ScienceDirect), journals (e.g., Circulation: Cardiovascular
interventions, Circulation: Cardiovascular Quality and Outcomes, Circulation:
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Cardiovascular imaging, Perfusion) and ebooks (e.g., Hurst's the Heart, Textbook
of Cardiovascular Medicine, Cardiovascular Physiology, Current Diagnosis &
Treatment: Cardiology, Braunwald's Heart Disease) to all students and faculty.
The library collection also includes access to point of care resources including
Access Surgery, Access Emergency Medicine, Access Pediatrics, UptoDate,
DynaMed - each containing content supporting this program. The Library
participates with SUNY Connect making its resources available through the
Library catalog, ejournal and database lists, and the Ebsco Discovery Search
platform.

b)

Describe the institution’s response to identified collection needs and its

plan for library development.

At this time there is not an identified collection need. However, if a need is
identified, the library employs an on-demand model and has procedures in place
to facilitate the purchase/licensure of requested resources.
Section 7. External Evaluation
SUNY and SED require external evaluation of all proposed graduate degree
programs. List below all SUNY-approved evaluators who conducted evaluations
(adding rows as needed), and append at the end of this document each
original, signed External Evaluation Report. NOTE: To select external
evaluators, a campus sends 3-5 proposed evaluators’ names, titles and CVs to
the assigned SUNY Program Reviewer, expresses its preferences and requests
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approval.

Evaluator #1
Name: Jeffrey Riley MHPE, CCT, CCP
Title: Director of Perfusion and ECMO
Institution: Mayo Clinic

Evaluator #2
Name: Linda Mongero, BS, CCP
Title: Director of Perfusion
Institution: NYP, Columbia Presbyterian
Hospital

Section 8. Institutional Response to External Evaluator Reports
Append at the end of this document a single Institutional Response to all
External Evaluation Reports.

Included as a separate document as per directions on page 1
SECTION 9. SUNY UNDERGRADUATE TRANSFER

NOTE: SUNY Undergraduate Transfer policy does not apply to graduate
programs.

SECTION 10. APPLICATION FOR DISTANCE EDUCATION

a) Does the program’s design enable students to complete 50% or more of the
course requirements through distance education? [x] No [ ] Yes. If yes, append
a completed SUNY Distance Education Format Proposal at the end of this
proposal to apply for the program to be registered for the distance education
format.
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b) Does the program’s design enable students to complete 100% of the course
requirements through distance education? [x] No

[ ] Yes

SECTION MPA-1. NEED FOR MASTER PLAN AMENDMENT AND/OR DEGREE
AUTHORIZATION

a) Based on guidance on Master Plan Amendments, please indicate if this

proposal requires a Master Plan Amendment.
[ x] No

[ ] Yes, a completed Master Plan Amendment Form is appended at

the end of this proposal.

b) Based on SUNY Guidance on Degree Authorizations (below), please indicate

if this proposal requires degree authorization.

[ X ] No

[ ] Yes, once the program is approved by the SUNY Provost, the campus

will work with its Campus Reviewer to draft a resolution that the SUNY Chancellor
will recommend to the SUNY Board of Trustees.
SUNY Guidance on Degree Authorization. Degree authorization is required when a
proposed program will lead to a new degree (e.g., B.F.A., M.P.H.) at an existing level of
study (i.e., associate, baccalaureate, first-professional, master’s, and doctoral) in an
existing disciplinary area at an institution. Disciplinary areas are defined by the New
York State Taxonomy of Academic Programs. Degree authorization requires approval
by the SUNY Provost, the SUNY Board of Trustees and the Board of Regents.
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LIST OF APPENDED ITEMS

Appended Items: Materials required in selected items in Sections 1 through 10 and
MPA-1 of this form should be appended after this page, with continued pagination. In
the first column of the chart below, please number the appended items, and append
them in number order.
Number

Appended Items
For multi-institution programs, a letter of approval from
N/A
partner institution(s)
For programs leading to professional licensure, a side-byside chart showing how the program’s components meet
1a,b,c
the requirements of specialized accreditation,
Commissioner’s Regulations for the Profession, or other
applicable external standards
For programs leading to licensure in selected professions
N/A
for which the SED Office of Professions (OP) requires a
specialized form, a completed version of that form
OPTIONAL: For programs leading directly to employment,
2a,b,c,d
letters of support from employers, if available
For all programs, a plan or curriculum map showing the
3
courses in which the program’s educational and (if
appropriate) career objectives will be taught and assessed
For all programs, a catalog description for each existing
4
course that is part of the proposed graduate major
program
For all programs with new courses, syllabi for all new
5
courses in a proposed graduate program
For programs requiring external instruction, a completed
6
External Instruction Form and documentation required on
that form
For programs that will depend on new faculty, position
N/A
descriptions or announcements for faculty to-be-hired
Separate For all programs, original, signed External Evaluation
Document Reports from SUNY-approved evaluators
Separate For all programs, a single Institutional Response to
Document External Evaluators’ Reports
For programs designed to enable students to complete at
N/A
least 50% of the course requirements at a distance, a
Distance Education Format Proposal
For programs requiring an MPA, a Master Plan
N/A
Amendment form
7
List of potential employers

Reference Items
Section 1, Item (e)

Section 2.3, Item (e)

Section 2.3, Item (e)
Section 2, Item 2.3
(h)(2)
Section 2, Item 7
Section 3, Item (b)
Section 3, Item (c)
Section 3, Item (d)
Section 4, Item (b)
Section 7
Section 8
Section 10
Section MPA-1
Section 2.3.h(2)
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Addendum 1a: MS CURRICULUM APPLICATION SECTION 2.3E
EXTERNAL STANDARD set by the ACPE S&G

I. SPONSORSHIP
Sponsoring Institution

SUNY UMU Compliance with Accreditation Standard

A sponsoring institution must be at
least one of the following: A postsecondary academic institution
accredited by an institutional
accrediting agency that is
recognized by the U.S. Department
of Education, and authorized under
applicable law or other acceptable
authority to provide a postsecondary program, which awards
a minimum of a certificate at the
completion of the program.

SUNY UMU meets or exceeds this standard

Responsibilities of the
Sponsor

SUNY UMU Compliance with Accreditation Standard

The Sponsor must ensure that the
provisions of these Standards are
met.
The Sponsor must ensure that the
graduates of the program have
obtained or will obtain a
baccalaureate degree upon
completion of the program.

SUNY UMU has successfully maintained this accreditation for more than 30 years.
SUNY UMU has successfully maintained this accreditation for more than 30 years.

II. PROGRAM GOALS
Program Goals and
Outcomes

SUNY UMU Compliance with Accreditation Standard

There must be a written statement
of the program’s goals and
learning domains consistent with
and responsive to the
demonstrated needs and
expectations of the various
communities of interest served by
the educational program. The
communities of interest that are
served by the program must
include, but are not limited to,
students, graduates, faculty,
sponsor administration,

Proposed program goals are presented in section 2.3b of this application.
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employers, physicians, and the
public.

Appropriateness of Goals
and Learning Domains

SUNY UMU Compliance with Accreditation Standard

The program must regularly assess
its goals and learning domains.
Program personnel must identify
and respond to changes in the
needs and/or expectations of its
communities of interest.
An advisory committee, which is
representative of at least each of
the communities of interest named
in these Standards, must be
designated and charged with the
responsibility of meeting at least
annually, to assist program and
sponsor personnel in formulating
and periodically revising
appropriate goals and learning
domains, monitoring needs and
expectations, and ensuring
program responsiveness to
change.

The CVP department follows Middle States requirements for regular evaluation of
learning domains (REF MIDDLE STATE REQUIREMENT).

Minimum Expectations

SUNY UMU Compliance with Accreditation Standard

The program must have the
following goal defining minimum
expectations: “To prepare
competent entry - level
perfusionists in the cognitive
(knowledge), psychomotor (skills),
and affective (behavior) learning
domains.”

Proposed program goals are presented in section 2.3b of this application. The
proposed program goals fulfill this requirement.

The CVP department maintains an advisory committee consisting of a Physician,
SUNY Administrators, Department Faculty, Current students, Employers, Alumni and
a Public member. This committee meets annually to meet these requirements.

III. RESOURCES
Type and Amount

SUNY UMU Compliance with Accreditation Standard

Program resources must be
sufficient to ensure the
achievement of the program’s
goals and outcomes. Resources
must include, but are not limited
to: faculty; clerical/support staff;
curriculum; finances; offices;
classroom, laboratory, and
ancillary student facilities; clinical
affiliates; equipment; supplies;
computer resources; instructional

The program resources are reviewed by the accrediting body annually and found to
be in compliance with this standard. The MS degree program that is proposed here
is significantly similar the BS degree program that it replaces with regard to the
resources identified in this standard. The proposed MS degree program will retain
all of the same clerical service, office, finance, laboratory, equipment and supplies,
etc. that are committed to the BS degree program. The proposed MS degree
program maintains the same student class size as the BS degree program that it will
replace, therefore, the resource demand and distribution will be unchanged.

232
reference materials; and
faculty/staff continuing education.

Personnel

SUNY UMU Compliance with Accreditation Standard

Personnel: PROGRAM DIRECTOR The clinical assignment of the
program director must allow
adequate time for administrative
and teaching responsibilities.
Qualifications: The program
director must possess at a
minimum, the following:
(1) a baccalaureate degree;
(2) five years of professional
experience as a perfusionist;
(3) two years of experience as an
instructor in an accredited
educational program in perfusion;
and
(4) proficiency in instructional
methodology, curriculum design,
program planning and counseling.
Personnel: CLINICAL
COORDINATOR -The clinical
coordinator must be responsible
for evaluating and assuring clinical
education effectiveness including a
schedule of regular contact with
the clinical affiliates.
Qualifications: The clinical
coordinator must possess at a
minimum, the following:
(1) Current certification as a
perfusionist;
(2) The clinical activity
requirements as defined by the
American Board of Cardiovascular
Perfusion (ABCP) for
recertification;
(3) Five years of professional
experience as a perfusionist; and
(4) Two years of experience as an
instructor in an accredited
educational program in perfusion.
Personnel: MEDICAL DIRECTOR The medical advisor must
participate in planning, organizing,
conducting, revising, and
evaluating the perfusion education
program.
b. Qualifications: The medical
advisor of the program must be a

Bruce Searles, AAS, BS, MS, CCP has served as Program Director under this
accreditation standard for 19 years. Mr. Searles has 23 years clinical perfusion
experience and 23 years experience as an instructor in an accredited educational
program in perfusion and has demonstrated proficiency in instructional
methodology, curriculum design, program planning and counseling. Mr. Searles'
faculty appointment does not require any clinical service, but the department
maintains a number of clinical relationships that provide ample flexible
opportunities for Mr. Searles to maintain his clinical skills while managing his
administrative and teaching responsibilities. (Faculty CV's available upon request)

Edward Darling, BS, MS, CCP has served as Clinical Coordinator under this
accreditation standard for 16 years. Mr. Darling has maintained his certification as a
clinical perfusionist continuously for the past 28 years. He has 20 years experience
as an instructor in an accredited educational program in perfusion. Mr. Darling's'
faculty appointment does not require any clinical service, but the department
maintains a number of clinical relationships that provide ample flexible
opportunities for Mr. Darling to maintain his clinical skills and certification while
managing his administrative and teaching responsibilities. (Faculty CV's available on
request)

Dr. Dunton serves as the Medical Director for the CVP Department and participates
in the department advisory committee. (See the standard on Program Goals above).
Dr. Dunton’s appointment as medical director has been approved by the
accreditation body. He is currently Licensed in the USA as a physician and is
boarded by the American Board of Thoracic Surgery as a Thoracic Surgeon.
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physician, currently licensed in the
United States, holding a credential
in an appropriate medical
specialty.
Personnel: DIDACTIC FACULTY Didactic faculty must be
responsible for teaching each
course assigned by the program
director, evaluating students and
reporting their progress as
required by the sponsor, and
cooperating with the program
director in periodic review and
revision of course materials
Qualifications: Didactic faculty
must be individually qualified and
must be effective in teaching the
subject(s) assigned..

All didactic faculty included in the proposed MS degree program are tenured faculty
in the College of Heath Professions, are content experts in the material they teach.
As college faculty they are well versed in student evaluation and counseling and
communicate regularly with the program director with regard to their contribution
to the overall curriculum. (Faculty CV's available upon request)

Curriculum

SUNY UMU Compliance with Accreditation Standard

The curriculum must ensure the
achievement of program goals and
learning domains. Instruction must
be an appropriate sequence of
classroom, laboratory, and clinical
activities. Instruction must be
based on clearly written course
syllabi that include course
description, course objectives,
methods of evaluation, topic
outline, and competencies
required for graduation.
Simulated clinical experiences
should be incorporated in to the
curriculum.
1. The program must demonstrate
by comparison that the curriculum
offered meets or exceeds the
content requirements of the latest
edition of the perfusion curriculum
approved by the AC-PE.
2. The following curriculum
requisites must either be met prior
to the perfusion education
program or be presented as
course work; they must include but
are not limited to college level
content in the following:
a. Anatomy and Pathology b.
Physiology c. Chemistry d.
Pharmacology e. Mathematics f.
Physics

The Proposed MS degree curriculum builds logically on the currently accredited BS
degree curriculum which has historically achieved all program goals and learning
domains. The proposed curriculum appropriately elevates the level of difficulty and
assessment in becoming a graduate degree program. It heavily employs high fidelity
simulation, coordinating the didactic material to synchronize with the simulated
clinical skills and experiences provided at each stage of the curriculum.

The proposed curriculum meets or exceeds the content requirements of the latest
edition of the perfusion curriculum approved by the AC-PE.

The proposed curriculum includes advanced study in anatomy, physiology,
pathology and pharmacology. Program prerequisites assure that all students have
completed their mathematics, chemistry and physics requirements. (see curriculum
table 2.3.f)
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3. Clinical case availability must be
adequate to support the number
of students admitted to the
program. A minimum of 75 clinical
cases at AC-PE approved clinical
affiliates requiring
cardiopulmonary bypass must be
the performed by each student
prior to graduation. A minimum of
10 clinical pediatric cases requiring
cardiopulmonary bypass must be
observed or performed prior to
graduation
The program must, at least
annually, assess the
appropriateness and effectiveness
of the resources described in these
Standards. The results of resource
assessment must be the basis for
ongoing planning and appropriate
change. An action plan must be
developed when deficiencies are
identified in the program
resources. Implementation of the
action plan must be documented
and results measured by ongoing
resource assessment.

The proposed curriculum is designed to maximize patient safety by assuring that
students demonstrate pre-clinical skills prior to initiating any hands-on clinical
experiences. Students successfully completing the preclinical portions of the
curriculum will rotate through a minimum of four affiliated clinical institutions and
train under the direct 1:1 supervision of a certified and approved clinical perfusion
faculty member. The department is affiliated with a number of centers that provide
exposure to pediatric cases. Students will perform approximately 150 varied clinical
cases prior to graduation.

The CVP Department participates in the accreditation mandated online annual
report process which includes a review of each of the five standards and documents
achievement of required outcome measures. This annual quality assurance process
includes the participation of the department’s advisory committee as well as
surveys of recent graduates and their employers.

IV. STUDENT AND GRADUATE EVAUATION / ASSESSMENT
Student Evaluation
Frequency and
Documentation

SUNY UMU Compliance with Accreditation Standard

Evaluation of students must be
conducted on a recurrent basis and
with sufficient frequency to
provide both the students and
program faculty with valid and
timely indications of the students’
progress toward and achievement
of the competencies and learning
domains stated in the curriculum
Records of student evaluations
must be maintained in sufficient
detail to document learning
progress and achievements.

Written assessments are generated in all didactic, simulation, and clinical courses.
Results of all written assessments are provided to and discussed with the students
prior to the next assessment cycle for each class. Written assessment cycles may be
as frequent as daily or weekly for clinical and didactic courses and twice per
semester for simulation courses. Formative assessment is recorded in the
video/audio record of every simulation session and is available to the student the
same day.

Outcome Assessment and
Reporting

SUNY UMU Compliance with Accreditation Standard

The program must periodically
assess its effectiveness in achieving
its stated goals and learning
domains. The results of this

As part of the accreditation mandated online annual report process the department
participates in an annual quality assurance program. This process includes a review
of each of the program goals as measured by the outcome measure identified by the
national accrediting body. This annual quality assurance process includes the

Records of all written assessments are maintained in the department for the
duration of the each student’s matriculation and archived for an additional 5 years.

235
evaluation must be reflected in the
review and timely revision of the
program. Outcomes assessments
must include, but are not limited
to: national credentialing
examination(s) performance,
programmatic retention/attrition,
graduate satisfaction, employer
satisfaction, job (positive)
placement, and programmatic
summative measures, including:
cardiopulmonary bypass;
mechanical circulatory support;
autotransfusion/blood
conservation/product
management; and performance of
laboratory analysis of blood gases,
electrolytes,
hematocrit/hemoglobin. The
program must meet the AC-PE
outcomes assessment thresholds.
The program must periodically
submit to the AC- PE the program
goal(s), learning domains,
evaluation systems (including type,
cut score, and appropriateness),
outcomes, its analysis of the
outcomes, and an appropriate
action plan based on the analysis.
Programs not meeting the
established thresholds must begin
a dialogue with the AC-PE to
develop an appropriate plan of
action to respond to the identified
shortcomings.

participation of the department’s advisory committee as well as surveys of recent
graduates and their employers.

The CVP Department participates in the accreditation mandated online annual
report process. Any deficiencies identified as a result of this quality assurance
process would be discussed within the department and with the department’s
advisory. Proposed actions would be vetted by the college’s assessment committee
in compliance with the university’s Middle States assessment responsibilities and
then forwarded as an action plan to the national professional accrediting body.

V. FAIR PRACTICES
Publication and Disclosure

SUNY UMU Compliance with Accreditation Standard

1. Announcements, catalogs,
publications, and advertising must
accurately reflect the program
offered.
2.At least the following must be
made known to all applicants and
students: the sponsor’s
institutional and programmatic
accreditation status as well as the
name, mailing address, web site
address, and phone number of the
accrediting agencies; admissions
policies and practices, including
technical standards (when used);
policies on advanced placement,

All announcements, catalogs, publications, and advertising will be updated to
accurately reflect the program once all approvals have been received from SUNY
administration. 2-4 Campus web sites provided the following information that
addresses the publication and disclosure standards: The sponsor’s institutional and
programmatic accreditation status as well as the
name, mailing address, web site address, and phone number of the accrediting
agencies:
https://www.msche.org/
(Middle States)
http://www.jointcommission.org/accreditation/hospital_seeking_accreditation.aspx
Admissions policies and practices:
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transfer of credits, and credits for
experiential learning; number of
credits required for completion of
the program; tuition/fees and
other costs required to complete
the program; policies and
processes for withdrawal and for
refunds of tuition/fees.
3. At least the following must be
made known to all students:
academic calendar, student
grievance procedure, criteria for
successful completion of each
segment of the curriculum and for
graduation, and policies and
processes by which students may
perform clinical work while
enrolled in the program.
4. The sponsor must maintain, and
provide upon request, current and
consistent information about
student/graduate achievement
that includes the results of one or
more of the outcomes assessments
required in these Standards.

http://www.upstate.edu/prospective/basics/process_undergrad.php
Technical standards (when used):
http://www.upstate.edu/currentstudents/document/handbook.pdf#page=104
http://www.upstate.edu/currentstudents/support/rights/tech_standards_chp.php
Policies on advanced placement:
http://www.upstate.edu/prospective/basics/transferpolicy.php
"Advanced Placement (AP) college credits will be accepted however the previous
college(s) accepted it.
AP credits must be listed on the previous college transcript(s) to be awarded."
Transfer of credits, and credits for experiential learning:
http://upstate.edu/prospective/basics/transferpolicy.php
Number of credits required for completion of the program:
http://www.upstate.edu/chp/programs/cp/courselist.php
Tuition/fees and other costs required to complete the program:
http://www.upstate.edu/currentstudents/financial_resources/accounts/rates.php
http://www.upstate.edu/currentstudents/document/chp_cvp_budget.pdf
Policies and processes for withdrawal and for refunds of tuition/fees.
http://www.upstate.edu/currentstudents/financial_resources/accounts/liability.php
Academic calendar:
http://www.upstate.edu/currentstudents/document/acad_cal_1516.pdf
http://upstate.edu/currentstudents/documents.php?cid=110
Student grievance procedure:
http://www.upstate.edu/currentstudents/document/handbook.pdf
(Pg 88)
Criteria for successful completion of each segment of the curriculum and for
graduation:
http://www.upstate.edu/currentstudents/document/academic_catalog.pdf
Page 21
Policies and processes by which students may perform clinical work while enrolled
in the program.
Current and consistent information about student/graduate achievement that
includes the results of one or more of the outcomes assessments required in these
Standards.
http://www.upstate.edu/chp/programs/cp/cpmissionandgoals.php
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Lawful and nondiscriminatory Practice

SUNY UMU Compliance with Accreditation Standard

All activities associated with the
program, including student and
faculty recruitment, student
admission, and faculty
employment practices, must be
non-discriminatory and in
accordance with federal and state
statutes, rules, and regulations.
There must be a faculty grievance
procedure made known to all paid
faculty.

Reposted from the campus admissions page:
http://www.upstate.edu/prospective/basics/processes.php "SUNY Upstate Medical
University is accredited by the Middle States Commission on Higher Education, 3624
Market Street, Philadelphia, PA 19104. (267-284-5000) The Middle States
Commission on Higher Education is an institutional accrediting agency recognized by
the U.S. Secretary of Education and the Council for Higher Education Accreditation+

Addendum 1b

SUNY Upstate Medical University does not discriminate on the basis of race, sex,
sexual orientation, color, creed, age, national origin, disability, marital status, or
veteran status in the recruitment and employment of faculty or staff, in the
recruitment of students, or in the operation of any programs or activities, as
specified by federal and state laws and regulations. For more information, contact
the Office of Diversity and Affirmative Action, 711 Jacobsen Hall, 315-464-5234."
Additionally, the campus Nondiscrimination notice regarding employment at UMU is
available at this address:
http://www.upstate.edu/hr/document/nondiscrimination_notice.pdf
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AC PE

ĂǺǺËÆĄČĔĂĔČÉÈǺÉĐĐČĔĔÆÆé ÊÆËǼĖĒČÉÈÆ
ĄĖǺĂĔČÉÈ

6663 South Sycamore Street l Littleton, Colorado 80120
(303) 794-6283 l Fax: (303) 738-3223 l office@ac-pe.org l www.ac-pe.org

Sponsoring
Organizations:

American Academy
of Cardiovascular
Perfusion

American
Association for
Thoracic Surgery

March 10, 2016
Bruce Searles, MS, CCP
Perfusion Program Director
SUNY Upstate Medical University
750 E Adams St
Syracuse, NY 13210
Dear Mr. Searles:

American Board
of Cardiovascular
Perfusion

American Society
Of Extracorporeal
Technology

Perfusion Program
Directors Council

Society of
Cardiovascular
Anesthesiologists

This letter is to confirm the accreditation status of the perfusion program at SUNY Upstate
Medical University. A site visit was conducted to the program in May 2013, and subsequently
the Commission on Accreditation (CAAHEP) awarded continuing accreditation in September
2013, with no citations. The next site visit is scheduled to occur no later than 2023. (See
attached CAAHEP letter.)
The AC-PE will review information submitted by the program regarding the change to a
Master’s degree award, and will continue to monitor program outcomes annually. There is no
need for a comprehensive evaluation or site visit. Our records will be updated to reflect the
new award and the continuing accreditation status will cover the Master’s degree program.
Continuing accreditation will remain in place until another status is voted upon by CAAHEP.
Should you have any questions, don’t hesitate to contact me at 303-794-6283 or office@acpe.org.

Sincerely,
Society of
Thoracic Surgeons

Theresa Sisneros
Executive Director

A Committee on Accreditation of
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To Whom It May Concern:
This letter is written in support of the SUNY Upstate Medical University’s Perfusion
training program and their conversion to a Master’s degree format.
The University of Rochester Medical Center (URMC) is the largest employer in
Rochester, New York. The University’s Cardiovascular Perfusion department is also the
largest perfusion department in Rochester, and one of the largest in upstate New York. I
have the privilege of guiding this department in my role as Chief Cardiovascular
Perfusionist, a position I’ve held for three years. My employment at URMC began
fifteen years ago after I completed my perfusion training at SUNY UMU. As a graduate
of the program, I assumed the role of Clinical Coordinator, responsible for orienting
perfusion students coming through URMC on clinical rotations. This role allowed me to
be continually familiar with changes to the didactic content of the SUNY teaching, as
well as the overall program structure. Because of this, I feel I am very well qualified to
speak to the quality of the program, as well as the faculty and the graduates.
Since assuming the role of Chief Perfusionist I have had the opportunity to recruit for
three position openings at URMC, due to staff attrition. On each occasion, I have looked
first at the students we have had here on rotation from SUNY, and, in two of the three
instances, went with one of these new grads as my hiring choice. In the third instance, I
hired a SUNY graduate who had completed her training a year earlier, taken a job out of
town, and desired to return back to upstate NY. I can say without question, these three
graduates have become the cornerstones of our perfusion program at URMC, bringing in
the “next generation” of perfusionists. I work side-by-side with an earlier graduate of
the program, who completed school a year after myself, who I can say is possibly the best
perfusionist I have ever worked with. All told, six of our current staff of eight are SUNY
grads. Given the opportunity to recruit again, which will most likely happen in the next
two years as we move our pediatric cardiac surgery program to a different building, I will
undoubtably look first at the SUNY program to see who in their current class would be a
strong candidate, and I’m sure I’ll have a tough decision between well-qualified trainees.
The field of perfusion is (relatively) young, only coming to exist in slightly more than the
past half-century. Just in my short time in the field, I’ve seen the progression toward a
“more mature” field – particularly with the emergence of advanced degrees. There is no
doubt in my mind that this is the correct trajectory of the field – given the incredibly high
standards needed to practice clinically in this field (more so than in any other allied
health profession), we need to ensure that we are graduating the best and brightest
candidates available. Again, in my role as Chief Perfusionist, I have the good fortune of
being the primary contact person for anyone wanting to shadow a perfusionist (mostly
from nearby universities) at URMC. I would estimate, in the past four years, I have had
at least ten students spend multiple days here at the hospital. They inquire about
perfusion, what the lifestyle entails, they enjoy the cases, but one of the questions
EVERY one of them asks, is: Should I go to a Master’s program? This is a difficult
situation to be put in because I know the quality of the SUNY program. But many of
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these students have already completed undergraduate degrees, and they don’t want to
spend two more years in school to simply gain a second bachelor’s. This puts SUNY,
and upstate NY in general, at a competitive disadvantage with respect to other perfusion
schools. It does a disservice to cardiac surgery patients throughout New York State.
That being said, advanced degrees in perfusion should not be granted simply to follow a
national trend. The didactic content required of an entry level perfusionist continues to
expand every year, as new perfusion techniques and equipment emerge, and practice
trends change. The ability to perform research in the field cannot be understated, as we
need qualified graduates willing (and able) to perform research to identify best practices
and to innovate, to bring the field to the next level.
Finally, the leaders of the Perfusion community generally regard the quality of the
perfusion education provided at SUNY as among the finest available nationally. SUNY
graduates fill leadership positions throughout our national organization, holding positions
on committees, and managing an uncountable number of perfusion departments. This is
due, in large part, to the efforts of the faculty at SUNY UMU. The simulation element of
the curriculum is unmatched anywhere else in the country and has become a model for
perfusion education standards. They are trendsetters and attract many of the finest
applicants through their reputation alone. Moving the perfusion program to a Master’s
level curriculum will only assist them in maintaining the SUNY UMU perfusion program
as one of the premier training programs in the country.
If I can be of further assistance, I can be reached via email at
ron_angona@urmc.rochester.edu, or via cell at (585)-415-0524.
Sincerely,
Ron Angona, MS, CCP
Chief Perfusionist
University of Rochester Medical Center
Rochester, NY
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TERM

SLO*
2

1

3

4

Written
Quizzes
and Tests

METHOD OF ASSESSMENT
Individual and
Performance
Group Projects
Evaluations
(simulation)

SEMESTER 1 - FALL
CVPR621 Cardiovascular Perfusion Techniques I
CVPR602 Physiologic Assessment
BIOL610 Selected Topics in Medical Physiology
PHRM601 Principles of Pharmacology
BIOL601 Research Methods
CVPR601 Professional Behaviors and Policy in Clinical
Perfusion
CVPR625 Clinical Applications in Perfusion I

xx
xx
xx
xx
xx
xx

x
x
x
x
x
x

xx

xx

xx

CVPR631 Clinical Simulation I: Fundamental Skills

xx

xx

xx

x
x
x
x

x
x
x
x
x
x
x
x

SEMESTER 2 - SPRING
CVPR622 Cardiovascular Perfusion Techniques II
PHRM610 Selected Topics in Pharmacology
PATH610 Selected Topics in Pathology
BIOL602 Blood and Coagulation
BIOL603 Introduction to Immunology
CVPR640 Perfusion Research Proposal
CVPR626 Clinical Applications in Perfusion II

xx
xx
xx
xx
xx
xx
xx

x
x
x
x
x
x
xx

xx

CVPR632 Clinical Simulation II: Case Management

xx

xx

xx

x
x
x
x

x
x
x
x
x
x
x
x

SEMESTER 3 - SUMMER
CVPR611 Extracorporeal Mechanical Circulatory
Support
CVPR603 Safety in Perfusion

xx

x

x

xx

x

x

Written Quizzes
and Tests
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CVPR627 Clinical Applications in Perfusion III

xx

xx

xx

CVPR633 Clinical Simulation III: ECMO

xx

xx

xx

CVPR634 Clinical Simulation IV: Crisis Management

xx

xx

xx

CVPR641 Clinical Perfusion IA

xx

xx

xx

CVPR690 Capstone Experience

xx

xx

xx

CVPR680 Research in Cardiovascular Perfusion

xx

x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x

SEMESTER 4- FALL
CVPR642 Clinical Perfusion IB

xx

xx

xx

CVPR643 Clinical Perfusion IIA

xx

xx

xx

CVPR 690 Capstone Experience

xx

xx

xx

CVPR680 Research in Cardiovascular Perfusion

xx

x
x
x
x
x
x
x
x

x
x
x
x

SEMESTER 5 - SPRING
CVPR644 Clinical Perfusion IIB

xx

xx

xx

CVPR645 Clinical Perfusion III

xx

xx

xx

CVPR690 Capstone Experience

xx

xx

xx

CVPR680 Research in Cardiovascular Perfusion

xx

1.
2.
3.
4.

x
x
x
x
x
x
x
x

x
x
x
x

Mastery of the body of knowledge regarding the application of clinical perfusion.
Mastery of the fundamental and emergency clinical skills necessary for the safe conduct of clinical perfusion.
Fluency of professional communication, behaviors and attitudes.
Excellence in evaluation of AND either the application or generation of biomedical research related to clinical perfusion.
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COURSE NUMBER
CVP COURSES
CVPR 601
Professional Behaviors
and Policy in Clinical
Perfusion

COURSE DESCRIPTION
This introductory instructive course employs readings, lecture and
discussion to prepare student to perceive and appreciate the professional
responsibilities and culture of clinical perfusion within a health care
system. Examples of national policies and codes of conduct are
presented and discussed within the context of the perfusionist’s
relationship and obligation to their patient, their profession, and the
industry that supports their field. Assessment focuses on the student’s
ability to thoughtfully evaluate and defend models of professional
behavior as challenged through situational vignettes.

CVPR 602
Physiologic Assessment

This introductory instructive course employs readings, lecture,
discussion, and demonstration to develop the student’s understanding of
physiologic monitoring. Emphasis is placed on cardiovascular
hemodynamics and pressure monitoring systems and acid-base
homeostasis and blood gas assessment for the critical care patient.
Assessment focuses on the student’s ability to describe and troubleshoot
the proper application of the monitoring systems, differentiate between
normal and abnormal parameters, predict the implications of each, and
recommend measures that will remedy abnormal conditions.

CVPR 603
Safety in Perfusion

This advanced instructive course employs readings, lecture, discussion,
and case studies to prepare students to understand and apply the
Cumulative Act Effect (Swiss Cheese Model) of accident causation.
The taxonomy and classification of errors, failure domains, and active
vs. latent failures are presented and discussed within the context of the
care of patients supported with extracorporeal circulation technologies.
Assessment focuses on the student’s ability to analyze case studies of
accidents, summarize the error producing events and design a system
which will reduce the risk of failure. The content of this course is
closely paired with the course Clinical Simulation IV: Crisis
Management.
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CVPR 611
Extracorporeal
Mechanical Circulatory
Support

This advanced instructive course employs readings, lecture, discussion,
and demonstration to prepare students to understand and apply
extracorporeal technologies to the long-term support of critically ill
patients. The design, application and management of Extracorporeal
Membrane Oxygenation (ECMO) for long term pulmonary support
(veno-venous) cardiac support (veno-arterial) and isolated Ventricular
Assist Devices (VAD) is covered in detail. Assessment focuses on the
student’s ability to distinguish the best extracorporeal application for a
patient’s pathologic condition, on the design of an appropriate
extracorporeal system to support the patient, analyze and troubleshoot
the performance of the extracorporeal support and patients. The content
of this course is closely paired with the course Clinical Simulation III:
ECMO.

CVPR 621
This introductory instructive course employs readings, lecture,
Cardiovascular Perfusion discussion, and demonstration to prepare students to apply fundamental
Techniques I
principles and basic technologies to cardiopulmonary bypass
applications. Emphasis is placed on the design, function, and application
of extracorporeal materials and components (tubing, oxygenators,
reservoirs filters, pumps, cannulas). Assessment focuses on the
student’s ability to perform preoperative calculations and component
selection, on explaining component design characteristics, on evaluating
circuit configuration and explaining their proper application.
CVPR 622
Clinical Perfusion
Techniques II

This advanced instructive course employs readings, lecture, discussion
and demonstration to prepare student to apply principles and techniques
to the practice of extracorporeal circulation. Topics include hemostasis
testing, autologus blood preservation (RAP/VAP, cell saver, circuit
salvage), homologus blood component transfusion, hemoconcentration,
circuit miniaturization hypothermia, selective perfusion techniques
(SCP, HILP, HIPEC, ExVivo organs, donor harvest) and special patient
populations. Assessment focuses on the student’s ability to analyze and
interpret physiologic and technical data and recommend techniques and
technologies which will improve the patient’s care.
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CVPR 625
Clinical Applications in
Perfusion I

This introductory delegated applications course employs problem based
learning to help the student’s integrate and assimilate the concepts and
principles presented in this semester’s instructive coursework through
group projects, presentations and discussion based on case studies of
patients supported with extracorporeal circulation technologies.
Assessment focuses on the student’s ability to combine principles and
concepts from across the curriculum into discussions of clinical
scenarios and recommend appropriate actions which may include
extracorporeal technologies and techniques.

CVPR 626
Clinical Applications in
Perfusion II

This advanced delegated applications course employs problem based
learning to help the students integrate and assimilate the concepts and
principles presented in this semester’s instructive coursework through
group projects, presentations and discussion based on case study of
patients supported with extracorporeal circulation technologies.
Assessment focuses on the student’s ability to combine principles and
concepts from across the curriculum into discussions of clinical
scenarios and recommend appropriate actions which may include
extracorporeal technologies and techniques.

CVPR 627
Clinical Applications in
Perfusion III

This advanced delegated applications course employs problem based
learning to help the students integrate and assimilate the concepts and
principles presented in this semester’s instructive coursework through
group projects, presentations and discussion based on case studies of
patients supported with extracorporeal circulation technologies.
Assessment focuses on the student’s ability to combine principles and
concepts from across the curriculum into discussions of clinical
scenarios and recommend appropriate actions which may include
extracorporeal technologies and techniques.

CVPR 631
Clinical Simulation I:
Fundamental Skills

This introductory facilitated applications course employs medical
simulation techniques, technologies and environments to develop the
student’s knowledge, critical thinking, clinical skills and professional
communication. Students begin to develop competence with the
fundamental skills necessary for the safe conduct of cardiopulmonary
bypass in the operating room through repetitive mentored practice of
individual skills in low and high-fidelity simulation scenarios. As the
student’s competency develops the individual skills are integrated into a
simulated non-specific full-mission cardiac surgical procedure
providing a realistic presentation of basic relationships and
troubleshooting scenarios. Assessment focuses on the student’s ability
to perform psychomotor tasks, analyze technical and physiologic data
and recommend and conduct appropriate actions.

251
CVPR 632
Clinical Simulation II:
Case Management

This advanced facilitated applications course employs medical
simulation techniques, technologies and environments to develop the
student’s knowledge, critical thinking, clinical skills and professional
communication. Students continue to develop competence with the
fundamental skills of cardiopulmonary bypass through repetitive
mentored practice during full-mission high-fidelity simulation of
CABG, Valve, DHCA and combined procedures. This student-focused
environment allows the student to develop a familiarity with the typical
stages of cardiac surgical procedures and demonstrate proficiency with
the perfusionist's supportive role in facilitating these operations. The
assessment rubrics applied during the prerequisite course, Clinical
Simulation I, are expanded in this course to include ancillary perfusion
skills, knowledge of the surgical procedures, and anticipation and
conduct of perfusionists interventions appropriately sequenced with the
simulated surgical case.

CVPR 633
Clinical Simulation III:
ECMO

This advanced facilitated applications course employs medical
simulation techniques, technologies and environments to develop the
student’s knowledge, critical thinking, clinical skills and professional
communication. Students begin to develop competence with the
fundamental and crisis management skills of Extracorporeal Membrane
Oxygenation (ECMO) through repetitive mentored practice during
simulated standard and crisis situations. This student-focused
environment allows the student to practice Crew Resource Management
while managing the most common low-volume high-risk ECMO related
events. Assessment focuses on the students ability to perform
psychomotor tasks, analyze technical and physiologic data and
recommend and conduct appropriate actions and demonstrate
knowledge of the patients anticipated clinical course, and anticipation
and conduct of perfusionists ancillary and crisis intervention.
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CVPR 634
Clinical Simulation IV:
Crisis Management

This advanced facilitated applications course employs medical
simulation techniques, technologies and environments to develop the
student’s knowledge, critical thinking, clinical skills and professional
communication. Students continue to develop competence with the
fundamental skills of cardiopulmonary bypass through repetitive
mentored practice during simulated crisis situations and under realistic
error producing conditions. This student-focused environment allows
the student to practice Crew Resource Management while managing the
most common low-volume high-risk cardiopulmonary bypass related
events. Assessment focuses on the student’s ability to perform
psychomotor tasks, analyze technical and physiologic data and
recommend and demonstrate leadership while conducting appropriate
crisis management and crew resource management actions.

CVPR 640
Perfusion Research
Proposal

This advanced delegated applications course applies the concepts
practiced in BIOL601 Research Methods to the preparation of a
proposal for either a research thesis or a Capstone Project. Students will
complete a proposal and any applications for institutional clearance
(IRB, IACUC etc.) necessary for the completion of the proposed
project. All perfusion research thesis projects will be selected from this
pool of completed proposals. Not every completed proposal will be
selected for a perfusion research thesis. Projects not selected for Thesis
will be completed as Capstone Projects. Assessment is conducted by an
advisory committee in accordance with the department’s academic
policies regarding Research Thesis Projects and Capstone Projects.

CVPR 641
Clinical Perfusion I A

This introductory clinical preceptorship course is conducted at
recognized affiliate institutions. Students are imbedded within clinical
perfusion departments and directly supervised, mentored and assessed
by recognized and Certified Clinical Perfusion Instructors. Emphasis is
placed on the growth and development of the student’s knowledge,
critical thinking, clinical skills and professional communication while
practicing all aspects of the clinical perfusion scope of practice during
patient care events. Student’s performance is assessed according to the
departments Clinical Competency Assessment Rubric. Students must
consistently perform at or above the level of ADVANCED BEGINNER
to successfully complete this course.
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CVPR 642
Clinical Perfusion I B

This advanced clinical preceptorship course is conducted at recognized
affiliate institutions. Students are imbedded within clinical perfusion
departments and directly supervised, mentored and assessed by
recognized and Certified Clinical Perfusion Instructors. Emphasis is
placed on the growth and development of the student’s knowledge,
critical thinking, clinical skills and professional communication with a
focus on a professional specialty as approved by the student’s advisor
the clinical site. This experience will be the subject of the student’s
capstone project which includes a written report and oral presentation in
accordance with the department’s academic policy regarding Capstone
Projects.

CVPR 643
Clinical Perfusion II A

This intermediate clinical preceptorship course is conducted at
recognized affiliate institutions. Students are imbedded within clinical
perfusion departments and directly supervised, mentored and assessed
by recognized and Certified Clinical Perfusion Instructors. Emphasis is
placed on the growth and development of the student’s knowledge,
critical thinking, clinical skills and professional communication while
practicing all aspects of the clinical perfusion scope of practice during
patient care events. Student’s performance is assessed according to the
departments Clinical Competency Assessment Rubric. Students must
consistently perform at or above the level of COMPETENT to
successfully complete this course.

CVPR 644
Clinical Perfusion II B

This intermediate clinical preceptorship course is conducted at
recognized affiliate institutions. Students are embedded within clinical
perfusion departments and directly supervised, mentored and assessed
by recognized and Certified Clinical Perfusion Instructors. Emphasis is
placed on the growth and development of the student’s knowledge,
critical thinking, clinical skills and professional communication while
practicing all aspects of the clinical perfusion scope of practice during
patient care events. Student’s performance is assessed according to the
departments Clinical Competency Assessment Rubric. Students must
consistently perform at or above the level of COMPETENT to
successfully complete this course.
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CVPR 645
Clinical Perfusion III

This advanced clinical preceptorship course is conducted at recognized
affiliate institutions. Students are imbedded within clinical perfusion
departments and directly supervised, mentored and assessed by
recognized and Certified Clinical Perfusion Instructors. Emphasis is
placed on the growth and development of the student’s knowledge,
critical thinking, clinical skills and professional communication while
practicing all aspects of the clinical perfusion scope of practice during
patient care events. Student’s performance is assessed according to the
departments Clinical Competency Assessment Rubric. Students must
consistently perform at or above the level of PROFICIENT to
successfully complete this course.

CVPR 680
Original research in cardiovascular perfusion towards the fulfillment of
Research in
a master's thesis performed with the mentorship of a faculty member.
Cardiovascular Perfusion Assessment is conducted by an advisory committee in accordance with
the department’s academic policy regarding Research Thesis Projects
(variable credit).
CVPR 690
Capstone Experience

BIOL COURSES

This advanced clinical preceptorship course is conducted at recognized
affiliate institutions. Students are imbedded within clinical perfusion
departments and directly supervised, mentored and assessed by
recognized and Certified Clinical Perfusion Instructors. Emphasis is
placed on the growth and development of the student’s knowledge,
critical thinking, clinical skills and professional communication with a
focus on a professional specialty as approved by the student’s advisor
the clinical site. This experience will be the subject of the student’s
capstone project which includes a written report and oral presentation in
accordance with the department’s academic policy regarding Capstone
Projects.
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BIOL 601
Research Methods

Provides an introduction and basic foundation to research process,
theory, methods, practices, and statistical concepts with the goal of
increasing understanding of how research knowledge is constructed.
Will focus on steps involved in the "Scientific Method", an overview of
quantitative, qualitative and survey methodologies, an exploration of
basic types of research designs, and an introduction to descriptive and
inferential statistical concepts that will provide basic skills in the
descriptive analysis of quantitative data. Specifically, in order to
maintain compliance with SUNY General Education learning outcomes
in the areas of Critical Thinking and Information Management, course
objectives will include optimizing student ability to develop wellreasoned arguments, identify, analyze and evaluate arguments as they
occur in their own or others' work, perform the basic operations of
personal computer use, understand and use basic research techniques,
and locate, evaluate and synthesize information from a variety of
sources. Students will be expected to complete selected student portfolio
items designated to measure these student learning outcomes, to
include: 1) a "Review of the Literature", and 2) a "Critique of a
Research Article".

BIOL 602
Blood and Coagulation

This introductory instructive course employs reading, lecture,
discussion and demonstration to prepare students to understand blood.
Emphasis is placed on the student's ability to describe the composition
and function of blood as a vehicle for transport of materials throughout
the body, the biologic mechanisms for hemostasis, laboratory
techniques for collecting, storing administering blood, and test for
monitoring/evaluating blood and hemostasis. Assessment focuses on the
student's ability to interpret laboratory values and recommend
appropriate treatments within the context of extracorporeal circulation
patients.

BIOL 603
Introduction to
Immunology

This introductory instructive immunology course employs video,
reading, lecture and discussion to develop the student's understanding of
immunology including both adaptive and innate immunity. Emphasis is
placed on the student's ability to describe fundamental principles in
immunology and apply them in the context of patients' supported with
extracorporeal circulation technologies. Assessment focuses on the
student's ability to analyze the impact of extracorporeal techniques and
technologies on the immune system and recommend a care plan which
attenuates the systemic inflammatory response.
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BIOL 610
Selected Topics in
Medical Physiology

PHRM COURSES
PHRM 601
Principles of
Pharmacology

This advanced instructive physiology course is linked to the lecture
component of the Medical Physiology course of in the College of
Medicine and employs video, readings, lecture and discussion.
Emphasis is placed on the development of the student’s understanding
of the cardiovascular, pulmonary and renal systems. Assessment
focuses on the student’s ability to describe fundamental physiologic
principles, analyze physiologic data and evaluate their short term and
long term implications for the critical care patient.

This advanced instructive pharmacology course is linked to the lecture
component of the Pharmacology course of in the College of Medicine
and employs video, readings, lecture and discussion to develop the
students understanding of the fundamental principles in pharmacology.
Emphasis is placed on the student’s ability to describe fundamental
principles in pharmacology and apply them in the context of patients
supported with extracorporeal circulation technologies.

PHRM 610
Selected Topics in
Pharmacology

This advanced instructive pharmacology course is linked to the lecture
component of the Medical Pharmacology course in the College of
Medicine and employs video, readings, lecture and discussion to
develop the students understanding of phamacologic considerations
related to patients supported with extracorporeal circulation
technologies. Selected topics include antihypertensive, diuretics,
general anesthetics, analgesics, vaseopressors, inotropes,
antiarrhythmics, anticoagulants, platelet inhibition, acid base, glycemic
agents, insulin, steroids and antibiotics. Assessment focuses on the
student’s ability to describe the mechanism of action of drug classes,
classify individual agents according to their pharmacologic effect and
construct a therapeutic pharmacologic treatment to patient scenarios.

PATH 610
Selected Topics in
Pathology

This advanced instructive pathology course employs readings, lecture,
discussion and demonstration to prepare student to understand The
physiologic basis for selected disease conditions. Selected topics
include adult acquired cardiovascular disease (DM, CAD, valves, RF,
Marfans), congenital cardiac and pulmonary defects, (CHD, fetal
circulation, CDH, MAS, PPHN, HMD), sepsis, pneumonia, ARDS and
coagulopathy. Assessment focuses on the student’s ability to evaluate
the impact of pathologic conditions on the patient’s health and
recommend an appropriate extracorporeal application to improve the
patient’s condition.
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Addendum 5: Course Syllabi
CVPR 621 Cardiovascular Perfusion Techniques l
Term 1 – Fall semester
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This introductory instructive course employs readings, lecture, discussion and demonstration to
prepare student to apply fundamental principles and basic technologies to cardiopulmonary bypass
applications. Emphasis is placed on the design, function and application of extracorporeal materials
and components (tubing, oxygenators, reservoirs filters, pumps, cannulas). Assessment focuses on the
student’s ability to perform preoperative calculations and component selection, explain component
design characteristics, evaluate circuit configuration and explain their proper application.
Student Learning Outcomes
Objective 1: Extract patient data from a medical record, perform preoperative calculations and select
circuit components, prime solution and drugs for any give CPB procedure
Objective 2: Explain extracorporeal component design characteristics and evaluate circuit
configurations
Objective 3: Explain the proper application of extracorporeal components and basic CPB circuits
Text books / required reading
Ghosh S, Falter F, Cook DJ, Perrino, Jr A. 2015, Cardiopulmonary Bypass 2nd ed
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th ed.
Required supplemental readings: available via Campus Blackboard (Bb) LMS and Library reserve
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
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B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class participation & professional behaviors = 5 %
Student presentations = 5%
Preparatory quizzes and class assignments = 20%
Unit exams = 70%
Assessment of special Projects
Student Presentation
Student presentations - each student will have the opportunity to lead a class presentation for 5% of
their course grade. Presentation assignments will be made a week in advance. Presentations will be
evaluated according to the following rubric:
Quality of the presentation (professional delivery) - 5 points
students preparation for the presentation (literature review and visual aids) - 10 points
students understanding of the subject - 20 points
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed before
midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Week 1: Course and curriculum overview
Reading: Ghosh ch. 1
POST class quiz: on bb site
Week 2: Introduction to Clinical 1: Circuit anatomy, components, packs
Reading: Ghosh p. 1-3, 9
Screencast: Reading a patients chart
Screencast: Pre bypass calculations
Screencast: CPB Components and the circuit pack
Pre class quiz: on bb site
In class exercise: Calculations and component selection
Week 3: Introduction to Clinical 2 : Pack selection and priming
Reading: Ghosh Ch 3
Screencast: Prime solutions
Screencast: Prime drugs for CPB
Screencast: CPB Circuit pack selection
Pre class quiz: on bb site
In class exercise: Calculations and tubing pack selection
Week 4: Cannulation 1 : Arterial and Venous
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Reading: Ghosh p. 3-6
Screencast: Cannula characteristics
Screencast: Arterial cannulation
Screencast: Venous cannulation
Screencast: Reading a cannula flow chart
Pre class quiz: on bb site
In class exercise: Cannula selection
Week 5: Cannulation 2 : Vent and Plegia, Case scenarios
Reading: Ghosh p. 14-17
Screencast: Cardioplegia administration sites
Screencast: Cardiac Venting purpose and location
Screencast: Adult CPB Cannula selection table
Pre class quiz: on bb site
In class exercise: Cannula selection for adult CPB cases
Week 6: Unit exam 1
Week 7: Fall Break
Week 8: Pumps
Reading: Ghosh p. 7-8, Guyton 164-169
Screencast: Ohm's and Poiseuille's Laws
Screencast: Blood pumps
Pre class quiz: on bb site
In class exercise: Fluid dynamics
Week 9: Oxygenators
Reading: Ghosh p. 10-13
Screencast: Principles of gas exchange
Screencast: blood oxygenator design
Pre class quiz: on bb site
In class exercise: Oxygen transfer
Week 10: Filtration
Reading: Ghosh p. 13-14
Screencast: GME and CPB
Screencast: CPB filter design
Pre class quiz: on bb site
Student presentations: zen and the art of CPB circuit configurations
Week 11: Unit exam 2
Week 12: Cardioplegia
Reading: Ghosh p. 15-17 ch. 7
Screencast: The cardiac action potential
Screencast: Potassium induced cardiac arrest
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Screencast: Cardioplegia solutions
Screencast: Cardioplegia delivery routes
Pre class quiz: on bb site
In class exercise: cardioplegia delivery equipment and parameters
Week 13: Materials
Reading: Gravlee ch. 20, Review paper TBA
Screencast: Blood + Foreign surface = immune reaction
Screencast: Extracorporeal component materials
Pre class quiz: on bb site
Student presentations: Literature review of blood contact with extracorporeal surfaces
Week 14: Thanksgiving vacation (make up class if necessary)
Week 15: Hypothermia
Reading: Ghosh p. 72, 125-126
Screencast: Physiology of Hypothermia
Screencast: Hypothermic CPB techniques
Pre class quiz: on bb site
Student presentations: Hypothermic CPB case studies
Final Exam Week: Unit exam 3
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus Blackboard (Bb)
Learning Management System and was discussed with all students in attendance on the first day of
class. Student’s requiring special accommodations within the scope of the referenced policies or who
have concerns regarding their ability to meet these course requirements must submit their request in
writing to the courses primary faculty member before the second class meeting date. All students
failing to submit written requests are assumed to have acknowledged their understanding of and intent
to comply with all course requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about accommodations,
please make arrangements with the course instructor privately. If you are aware of a disability you may
have, but have not yet sought services, you need to contact the Office of Student Affairs as soon as
possible. Students may find guidance and contact information for this process in the SUNY Upstate
Student Handbook and at: http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video or
photographic recordings in the learning environment. Faculty will generally consent to the recording
but each faculty maintains the right to refuse for any reason. Unless identified here, no blanket
recording permissions are granted for this course and students must receive permission prior to
initiating each recording.
Faculty and university use of recording devices in the learning environment
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All students are required to sign the Cardiovascular Perfusion Department's Video/Audio/Photography
consent form at the beginning of each semester. The privileges and acknowledgments described in this
form will be considered in full effect for the entirety of this course.
University and College Policy
The student should review the following University and College policies due to their clear relevance to
the delivery and assessment of this course. The universities’ student handbook is available online at
http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is available in
your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
CVPR 622 Perfusion Techniques II
Term 2 - Spring Semester
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Rooms 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description
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This advanced instructive course employs readings, lecture, discussion and demonstration to
prepare student to apply principles and techniques to the practice of extracorporeal circulation.
Emphasis is placed on the student’s ability to analyze and interpret physiologic and technical
data and recommends techniques and technologies which will improve the patient's care. Topics
include hemostasis testing, Autologous blood preservation (RAP/VAP, cell saver, circuit
salvage), homologous blood component transfusion, Hemoconcentration, circuit miniaturization
hypothermia, selective perfusion techniques (SCP, HILP, HIPEC, ExVivo organs, donor
harvest) and special patient populations.
Student Learning Outcomes
Objective 1: To learn the theory and practice of advanced cardiovascular perfusion techniques.
Objective 2: To understand and develop safety practices specific to these techniques.
Objective 3: To understand and develop rationales for applying these perfusion strategies in
patient conditions
Text books / required reading
Ghosh S, Falter F, Cook DJ, Perrino, Jr A. 2015, Cardiopulmonary Bypass 2nd ed
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th ed.
Required supplemental readings: available via Campus Blackboard (Bb) Learning Management
System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5 %
Pre Class quizzes = 10%
Special Project = 15%
Unit exams = 70%
Student Presentation
Each student will prepare a class presentation on a selected topic below. The project will be
graded on the quality of the information presented (50%), the level of clarity (25%), and the
level of organization (25%).
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
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Schedule of classes (subject to revision)
Week 1: Vacuum Assisted Venous Drainage: Technical Implementation
Reading: selected articles
Screencast: VAVD components
Screencast: VAVD Circuit Interface
Pre class quiz: on bb site
In class exercise: Component selection/CPB circuit interface
Week 2: Vacuum Assisted Venous Drainage: Safety Considerations
Reading: selected articles
Screencast: Problems associated with VAVD
Pre class quiz: on bb site
In class exercise: Configuring safety devices for VAVD
Week 3: Autologous Priming of Cardiopulmonary Bypass Circuit: Theory & Practice
Reading: selected articles
Screencast: Performing Autologous Priming
Pre class quiz: on bb site
In class exercise: Autologous Priming step-by-step
Week 4: Unit I Test
Week 5: Hemoconcentrators and Ultrafiltration Techniques
Reading: selected articles
Screencast: CUF, DUF, Z-BUF perioperative techniques
Screencast: MUF post-CPB
Pre class quiz: on bb site
In class exercise: Hemoconcentrators & integration into CPB circuits
Week 6: Cell washers: Theory of centrifugation and washing cell
Reading: selected articles
Screencast: Cell Washing & Processing during open-heart surgery
Pre class quiz: on bb site
In class exercise: Centrifugation & Washing blood: Bovine Blood
Week 7: Post-Bypass Salvage of Blood from the Cardiopulmonary Bypass Circuit
Reading: selected articles
Screencast: Theories of post-CPB circuit salvage
Pre class quiz: on bb site
In class exercise: Circuit salvaging techniques
Week 8: Techniques of Extracorporeal Circuit Miniaturization
Reading: selected articles
Screencast: How to minimize surface area and priming volume
Pre class quiz: on bb site
In class exercise: Group exercise to reduce prime volume of the standard circuit.
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Week 9: Unit II Test
Week 10: CO2 Flushing the surgical field
Reading: selected articles
Screencast: Theory, application, and perfusion considerations of CO2 flooding of the surgical
field
Pre class quiz: on bb site
In class exercise: Implementing CO2 flooding
Week 11: Cerebral Perfusion during Deep Hypothermic Circulatory Arrest
Reading: selected articles
Screencast: Cooling to 18 C during bypass
Screencast: Neuroprotective strategies during DHCA
Pre class quiz: on bb site
In class exercise: Temperature Gradients
Week 12: Blood Gas Strategies: Alpha Stat & pH-Stat
Reading: selected articles
Screencast: Cooling and Blood gas solubility
Screencast: Alpha-Stat & pH-stat
Pre class quiz: on bb site
In class exercise: Understanding and implementing temperature corrected and temperature
uncorrected blood gas strategies
Week 13: Perfusion Oncology: HIPEC & HILP
Reading: selected articles
Screencast: Techniques of hyperthermic perfusion in cancer treatments
Pre class quiz: on bb site
In class exercise: Devices & Techniques
Week 14: Semester Review
Week 15: Unit III Test
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus Blackboard
(Bb) Learning Management System and was discussed with all students in attendance on the
first day of class. Student’s requiring special accommodations within the scope of the
referenced policies or who have concerns regarding their ability to meet these course
requirements must submit their request in writing to the courses primary faculty member before
the second class meeting date. All students failing to submit written requests are assumed to
have acknowledged their understanding of and intent to comply with all course requirements.
Notice to students with disabilities
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If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video or
photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion departments student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 602 Physiologic Assessment
Term 1 - Fall Semester
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Room 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This introductory instructive course employs readings, lecture, discussion and demonstration
to develop the students understanding of hemodynamic and physiologic monitoring, acid-base
homeostasis and blood gas assessment for the critical care patient, differentiate between
normal and abnormal parameters and predict the implications of each. This introductory
instructive course employs readings, lecture, discussion and demonstration to develop the
students understanding of physiologic monitoring, acid-base homeostasis and blood gas
assessment for the critical care patient, differentiate between normal and abnormal parameters
and predict the implications of each.
Student Learning Outcomes
Objective 1: Identify and describe the components of a hemodynamic monitoring system and
describe interventions that ensure accuracy of pressure readings and waveforms.
Objective 2: Interpret data obtained through arterial, central venous, and pulmonary artery
pressure monitoring.
Objective 3: List factors that affect oxygen demand and oxygen delivery, and describe
methods used to evaluate the balance of oxygen supply, oxygen consumption, and oxygen
demand.
Text books / required reading
Darovic, Gloria O. 2004 (2nd edition) Handbook of Hemodynamic Monitoring, Saunders, St.
Louis Missouri. ISBN: 0-7216-0313-0
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
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A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation/Quizzes = 5%
Pre Class quizzes = 25%
Unit 1 Exam = 23.33%
Unit 2 Exam = 23.33%
Unit 3 Exam = 23.33%
Assessment of special Projects
Special Project 1: None
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Week 1: Intro to Physiologic Assessment
Reading: Darovic, Chapter 1
Screencast: Physiologic Assessment and the Perfusionist
Pre class quiz: on bb site
In class exercise: Connecting the data
Week 2: Review of Cardiopulmonary Anatomy & Physiology
Reading: Darovic, Chapter 2-5
Screencast: Cardiac Anatomy & Cardiac Cycle
Pre class quiz: on bb site
In class exercise: Blood Pressure & Hemodynamics
Week 3: Understanding Fluid-filled Monitoring Systems, Arterial pressure waveforms
& CVP waveforms
Reading: Darovic, Chapter 6-8
Screencast: Setting up Transducers
Pre class quiz: on bb site
In class exercise: Monitor and Transducer interface
Week 4: Pulmonary Artery Monitoring
Reading: Darovic, Chapter 9
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Screencast: Pulmonary Artery Catheter
Pre class quiz: on bb site
In class exercise: PA Catherter priming and set-up
Week 5: Unit I Test
Week 6: Monitoring and measuring oxygen: PaO2/SaO2/CaO2/DO2/VO2
Reading: Darovic, Chapter 2 & 11
Screencast: The Oxygen Supply-Demand Balance
Pre class quiz: on bb site
In class exercise: Threats to Oxygen Balance During CPB
Week 7: Blood Gas Analysis I
Reading: selected
Screencast: The "normal" blood gas
Pre class quiz: on bb site
In class exercise: General evaluation of blood gas results

Week 8: Blood Gas Analysis II
Reading: selected
Screencast: Evaluating blood gas results
Pre class quiz: on bb site
In class exercise: Blood Gas Game Show
Week 10: Unit II Test
Week 11: Measuring Cardiac Output
Reading: Darovic, Chapter 10
Screencast: Determinates of Cardiac Output
Pre class quiz: on bb site
In class exercise: Measuring C.O.
Week 12: Conduction Pathways / ECG I
Reading: selected
Screencast: Cardiac Electrophysiology
Pre class quiz: on bb site
In class exercise: The Basic ECG
Week 13: ECG II
Reading: selected
Screencast: ECG Primer
Pre class quiz: on bb site
In class exercise: ECG Rodeo
Week 14: Review
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Reading: Darovic, Chapter 9
Screencast: Ohm's and Poiseuille's Laws
Screencast: Blood pumps
Pre class quiz: on bb site
In class exercise: Fluid dynamics
Week 15: Unit III Test
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Students use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of
this course.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of
this course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
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PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to
the delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 601 Professional Behaviors and Policy in Clinical Perfusion
Term 1 - Fall Semester
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Rooms 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This introductory instructive course employs readings, lecture and discussion to prepare
student to perceive and appreciate the professional responsibilities and culture of clinical
perfusion within a health care system. Examples of national policies and codes of conduct are
presented and discussed within the context of the perfusionist relationship and obligation to
their patient, their profession and the industry that supports their field. Emphasis is placed on
the student’s ability to thoughtfully evaluate and defend models of professional behavior as
challenged through situational vignettes.
Student Learning Outcomes
Objective 1: Demonstrate understanding of professional ethical standards by evaluating case
studies
Objective 2:Demonstrate understanding of professional standards and guidelines for clinical
practice by evaluating patient data and generating patient care plans
Objective 3: Demonstrate understanding of professional relationship and behaviors s with
patients and family by evaluating case studies
Objective 4: Demonstrate understanding of professional relationships and behaviors with the
health care team and hospital administration by evaluating case studies
Objective 5: Demonstrate understanding of professional relationships and behaviors with
medical device manufacturers by evaluating case studies
Text books / required reading
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
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Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation =10 %
Prep quizzes and assignments = 20%
Special projects (x 5) = 70%
Assessment of special Projects
Student Presentation
Students will be required to complete an essay at the end of every unit. Essays will be graded
according to the following rubric:
How completely the discussion of the situation captures the challenges - 10 points
How well the proposed solution incorporates the principles presented in the unit and the course
as a whole - 10 points
Inclusion and application of the curricular reference material - 10 points
Late assignments
All preparatory quizzes and assignment will be submitted through the class BB LMS are due
before midnight of the day before the class in which they will be discussed
Special projects will be submitted through the class BB LMS and must be submitted before
midnight on the due date published in the syllabus
Assignments and projects not submitted through the class BB LMS before the deadline will
receive a score of zero
Schedule of classes (subject to revision)
Unit 1 (class 1-4): Professional ethical standards and codes of conduct (professional
responsibility V personal autonomy I)
Reading: SUNY CHP Oath, AmSECT Code of Conduct , ABCP code of conduct
Reading: AmSECT Code of Ethics
Reading: ABCP Code of conduct
Screencast: TBD
Pre class quiz: on BB site
Unit 1 Special Project Essay
Unit 2 (class 5-8): Clinical Practice guidelines (professional responsibility V personal
autonomy II)
Reading: AmSECT Clinical Practice guidelines
Reading: ELSO Clinical Practice Guidelines
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Reading: NYS State Licensure Bill
Reading AmSECT Scope of Practice
Screencast: TBD
Pre class quiz: on BB site
Unit 2 Special Project Essay
Unit 3 (class 9-11): Professional relationships with Patients and family (communicating with
respect and empathy)
Reading: Patient's bill of rights
Reading: Campus HiPPA policy
Reading: Selected articles
Screencast: TBD
Pre class quiz: on BB site
Unit 3 Special Project Essay
Unit 4 (class 12,13): Professional relationships within the healthcare team (Interprofessional
communication, teams and teamwork)
Structured communication in the OR, SBAR, bullying, harassment
Reading: Selected articles - SBAR
Reading: Selected articles - Structural Communication in the OR
Reading: Selected articles - bullying and harassment in the workplace
Screencast: TBD
Pre class quiz: on BB site
Unit 4 Special Project Essay
Unit 5 (class 14,15): Professional relationships with medical device manufacturers (becoming
aware of undue influence)
Sunshine act
Reading: Sunshine Act
Reading: Selected articles
Screencast: TBD
Pre class quiz: on BB site
Unit 5 Special Project Essay
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
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If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 603 Safety in Perfusion
Term 3 - Summer Semester (1st 7 week session)
Meeting days/times (4 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Room 1126
Email: searlesb@upstate.edu / darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This advanced instructive course employs readings, lecture, discussion and case studies to prepare students to
understand and apply the Cumulative Act Effect (Swiss Cheese Model) of accident causation. Emphasis is
placed on the student’s ability to analyze case studies of accidents, summarize the error producing events and
design a system which will reduce the risk of failure. The content of this course is closely paired with the
course Clinical Simulation IV: Crisis Management.
Student Learning Outcomes
Objective 1: Understand the theories and taxonomies of Human Error
Objective 2: Appreciate causation models that can identify failures in organizational systems which lead to
accidents
Objective 3: Develop knowledge of perfusion accidents both technical and human.
Text books / required reading
Ghosh S, Falter F, Cook DJ, Perrino, Jr A. 2015, Cardiopulmonary Bypass 2nd ed
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support: Principles & Practice
Required supplemental readings: available via Campus Blackboard (Bb) Learning Management System
On Reserve: Casey S. Set Phasers on Stun (2nd edition), Aegean Publishing Company, Santa Barbara, CA
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
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C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5%
Pre Class Quiz = 10%
Mid-Term Exam = 35%
Final Exam = 35%
Class Presentation = 15%
Assessment of special Projects
Student presentation
Each student will prepare a class presentation based upon the chapter reading from "Set Phasers on Stun"
(reserved). The project will be graded on the quality of the information presented (25%), the level of clarity
(25%), the perfusion parallel (25%) and the level of organization (25%).
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed before midnight
of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Class 1: The Science of Human Error (James Reason Model)
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: review of the Swiss cheese model of errors
ScreenCast: Taxonomy of errors
In class exercise: application of reason model to simulated errors
Class 2: Perfusion Errors and Accidents I
Pre class quiz: On BB site
Reading: Gravlee Chapter 24
Reading: Assigned papers (Perfusion Safety Surveys )
Screencast: literature review of perfusion incidents
In class exercise: application of reason model to simulated perfusion errors
Class 3: Perfusion Errors & Accidents II
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review of perfusion incidents
In class exercise: application of reason model to simulated perfusion errors
Class 4: ECMO Errors & Accidents
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review of ECMO incidents
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In class exercise: application of reason model to simulated ECMO errors
Class 5: VAD Errors and Accidents
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review of VAD incidents
In class exercise: application of reason model to simulated VAD errors
Class 6: Mid Term Exam
Class 7: Safety Culture: Respectful communication, Incident reporting, root cause analysis
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review
In class exercise: application of root cause analysis
Class 8: The power of protocols and practice
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review
In class exercise: review of national protocols and competency programs
Class 9: Crew resource management
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review
In class exercise: Review of incidents with attention to CRM
Class 10: Impaired function: fatigue, drugs, stress and boredom
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review
In class exercise: Review of national protocols for mitigating the impact of impaired perfusionists
Class 11: Team Training and simulation
Pre class quiz: On BB site
Reading: Assigned papers
Screencast: literature review
In class exercise: Review of national example of team training programs
Class 12: Student presentations
students present their final project applying all concepts discussed this semester
Class 13: Student presentations
students present their final project applying all concepts discussed this semester
Class 14: Final Exam
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Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus Blackboard (Bb) Learning
Management System and was discussed with all students in attendance on the first day of class. Students
requiring special accommodations within the scope of the referenced policies or who have concerns regarding
their ability to meet these course requirements must submit their request in writing to the courses primary
faculty member before the second class meeting date. All students failing to submit written requests are
assumed to have acknowledged their understanding of and intent to comply with all course requirements.

Notice to students with disabilities
If a student has a documented disability and would like to share information about accommodations, please
make arrangements with the course instructor privately. If you are aware of a disability you may have, but have
not yet sought services, you need to contact the Office of Student Affairs as soon as possible. Students may
find guidance and contact information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video or photographic
recordings in the learning environment. Faculty will generally consent to the recording but each faculty
maintains the right to refuse for any reason. Unless identified here, no blanket recording permissions are
granted for this course and students must receive permission prior to initiating each recording.

Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's Video/Audio/Photography consent
form at the beginning of each semester. The privileges and acknowledgments described in this form will be
considered in full effect for the entirety of this course.
University and College Policy
The student should review the following University and College policies due to their clear relevance to the
delivery and assessment of this course. The universities’ student handbook is available online at
http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the delivery and
assessment of this course. The Perfusion department’s student handbook is available in your student
Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 611 Extracorporeal Mechanical Circulatory Support
Term 3 - Summer Semester (1st 7 week session)
Meeting days/times (4 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This advanced instructive course employs readings, lecture, discussion and demonstration to
prepare students to understand and apply extracorporeal technologies to the long-term support
of critically ill patients. The design, application and management of Extracorporeal Membrane
Oxygenation (ECMO) for long term pulmonary support (veno-venous) cardiac support (venoarterial) and isolated Ventricular Assist Devices (VAD) is covered in detail. The content of this
course is closely paired with the course Clinical Simulation III: ECMO.
Student Learning Outcomes
Objective 1: Compare and contrast the functions of the available ECMO equipment and design
circuits to address specific pathologies
Objective 2: Identify best practices for managing ECMO patients and recommend management
strategies for specific patient scenarios
Objective 3: Compare and contrast the functions of the available VAD equipment and describe
the implantation and management of each device
Text books / required reading
ECMO Specialist Training Manual 3rd Edition
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support: Principles & Practice
ECMO 3rd ed. (ELSO Red Book)
selected articles as assigned
Grading policy
A = 93-100
A- = 90-92
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B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5 %
prep quizzes = 25%
Unit exams = 70% (ECMO 1 = 25%, ECMO 2 - 25%, VAD = 20%)
Assessment of special Projects
NONE
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Class 1: ECMO equipment and circuits
Chapter 8 Equipment and devices
Chapter 6 ECMO cannulation and decannulation
Selected articles as assigned
Screencast: ECMO Equipment
Screencast: ECMO Circuits
Pre class quiz: on BB site
In class exercise: Designing ECMO circuits and making cannula recommendations: Patient
scenarios
Class 2: ECMO Physiology
Chapter 5 ECLS Physiology
Chapter 7 principles and practice of VA and VV ECMO
Chapter 13 Management of the cardiac ECMO patient
Chapter 14 Adult ECLS
Selected articles as assigned
Screencast: ECMO Physiology VA
Screencast: ECMO Physiology VV
Pre class quiz: on BB site
In class exercise: Technical management of ECMO patients: Patient scenarios
Class 3: ECMO qualification, Initiation, management and termination
Chapter 11 (selected pages)
Review initiation sections of Chapters 7
Selected articles as assigned
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Screencast: Stepping through an ECMO case
Pre class quiz: on BB site
In class exercise: Technical management of ECMO patients: Patient scenarios
Class 4: History and patient selection
Chapter 1 History of ECMO
Chapter 11 (selected pages)
Chapter 22 Neonatal Outcomes
Chapter 23 Pediatric Outcomes
Selected articles as assigned
Screencast: Patient selection: qualification criteria, indications and contraindications
Screencast: , ECMO Outcomes - ELSO registry review
Pre class quiz: on BB site
In class exercise: patient selection and care plans: Patient scenarios
Class 5 : Midterm Exam
Class 6: Troubleshooting and crisis management
Chapter 9 ECMO Mechanical Complications
Selected articles as assigned
Screencast: Review of the literature - ECMO incidents
Pre class quiz: on BB site
In class exercise: ECMO troubleshooting scenarios
Class 7: Best practices in ECMO patient management I
Selected articles as assigned
Screencast: Introduction to mechanical Ventilation
Screencast: Review of the literature - Ventilator management
Screencast: Review of the literature - Transfusion triggers on ECMO (oxygen delivery)
Pre class quiz: on BB site
In class exercise: patient management scenarios
Class 8: Best practices in ECMO patient management II
Chapter 10 anticoagulation and blood products
Selected articles as assigned
Screencast: Review of the literature - Coagulation management on ECMO management
Screencast: Review of the literature - Coagulation monitoring on ECMO
Pre class quiz: on BB site
In class exercise: patient management scenarios
Class 9: Best practices in ECMO patient management III
Chapter 17 Hemofiltration and hemodialysis
Selected articles as assigned
Screencast: Review of the literature - Fluid Management of ECMO patients
Pre class quiz: on BB site
In class exercise: patient management scenarios
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Class 10: ECMO Final Exam
Class 11: VAD 1 - Review of VAD technologies
Gravlee Chapter 5
Screencast: TBD
Pre class quiz: on BB site
In class exercise: VAD selection patient scenarios
Class 12: VAD 2 - VAD physiology and outcomes
Gravlee Chapter 5
Screencast: TBD
Pre class quiz: on BB site
In class exercise: VAD assessment and troubleshooting patient scenarios
Class 13: VAD 3 - Field trip to URMC for hands on demonstration with VAD systems
Class 14: VAD test
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
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acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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BIOL 601 Research Methods
Term 1 - Fall Semester
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name Carol Sames, PhD
Office Hours: 2119 Silverman
Email: samesc@upstate.edu
Phone: 464-6916
Office Hours: By Appointment
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description:
This course provides an introduction and basic foundation to the research process, theory,
methods, practices, and statistical concepts with the goal of increasing understanding of how
research knowledge is constructed. Topics include literature reviews, research article
critiques, and the construction and presentation of a research proposal.
Student Learning Outcomes
Objective 1: Increase student understanding of the research process to assist them in becoming
a more critical consumer of the research literature and viewing research through a “critical
lens”
Objective 2: Develop a strong logical argument and identify, analyze, and evaluate arguments
presented in research.
Objective 3: Utilize online databases and understand how to use them to identify and
synthesize articles from a variety of sources
Objective 4: Provide an overview of different types of research methodologies and their
respective differences. Discuss the strengths, weaknesses, and tradeoffs of these methodologies
and the role that they play in research
Objective 5: Explore basic types of research design
Objective 6: Introduce basic descriptive and inferential statistical concepts and their use in
quantitative research.
Objective 7: Discuss the ethical issues involved in research including the Institutional Review
Board and Informed Consent
Text books / required reading
There will be no required textbook for this course, however, there will be required reading via
course handouts and web links posted on Blackboard (Bb).

286

Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5 %
Literature Search Assignment = 20%
Article Critique = 20%
Midterm Exam = 25%
Final Exam = 30%
Assessment of Special Projects
Literature Search Assignment: Using various databases, periodicals, etc. find
10 articles from peer reviewed periodicals (Medline, CINAHL, PubMed, online journals in
library database—not magazines) that contain information that is useful for providing a
literature review of your topic & target population of interest. These articles should be primary
sources.
Article Critique Assignment: For your second assignment, you will critique one of the two
journal articles posted on Blackboard (Bb). Only critique ONE of the articles for this
assignment.
Late assignments
No Late assignments will be accepted.
Assignments will be turned in through Blackboard (Bb)
Schedule of classes (subject to revision)
TBD
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
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If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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BIOL 602 Blood and Coagulation
Term 2 – Spring Semester
Meeting days/times (1 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
1
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This introductory instructive course employs reading, lecture, discussion and demonstration to
prepare students to understand blood. Emphasis is placed on the student's ability to describe the
composition and function of blood as a vehicle for transport of materials throughout the body,
the biologic mechanisms for hemostasis, laboratory techniques for collecting, storing,
administering blood, and test for monitoring/evaluating blood and hemostasis. Assessment
focuses on the student's ability to interpret laboratory values and recommend appropriate
treatments within the context of extracorporeal circulation patients.
Student Learning Objectives
Objective 1: Describe the physiologic characteristics and function of blood and the proper
handling and storage of blood and blood components
Objective 2: Describe hemostasis and explain how hemostais is impacted by ECC
Objective 3: Interpret hematologic test values and compose a patient care plan for patients
supported with ECC
Text books / required reading
Krafts. Clot or Bleed, a painless primer for people who hate coag
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th
ed.
Guidelines for Blood Recovery and Reinfusion in Surgery and Trauma, AABB 2010
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
A = 93-100
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A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5 %
Prep quizzes = 25%
Unit exams = 70%
Assessment of special Projects
None
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Unit 1: blood and blood products (class 1-4)
Reading: Gravlee, Chapter 16, 17
Reading assignments: Guidelines, AABB 2010
Reading assignments: Selected articles
Screencast TBD
Pre class quizzes X4
Unit 1 Exam
Unit 2 : hemostasis (class 6-9)
Reading assignments: Kraft
Reading assignments: Gravlee, Chapter 13 and selected articles
Screencast TBD
Pre class quizzes X4
Unit 2 Exam
Unit 3: Coagulation monitoring and treatment (Class 11-14)
Reading: Gravlee, Chapters, 18, 19, 20, 21 and selected articles
Screencast TBD
Pre class quizzes X4
Unit 3 Exam
Syllabus review and acceptance
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This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
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SECTION 3: CLINICAL
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BIOL 603 Introduction to Immunology
Term 2 – Spring Semester
Meeting days/times (1 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
1
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This introductory instructive immunology course employs video, reading, lecture and
discussion to develop the students understanding of immunology including both adaptive and
innate immunity. Emphasis is placed on the student's ability to describe fundamental principles
in immunology and apply them in the context of patients' supported with extracorporeal
circulation technologies. Assessment focuses on the student's ability to analyze the impact of
extracorporeal techniques and technologies on the immune system and recommend a care plan
which attenuates the systemic inflammatory response.
Student Learning Objectives
Objective 1: Describe the physiologic characteristics and function of the immune system
Objective 2: Describe the interactions between the immune system and the ECC
Objective 3: Interpret laboratory data and compose a patient care plan to attenuate the
immunologic response of patients supported with ECC
Text books / required reading
Sompayrac, How the immune system works 5th ed
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th
ed.
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
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B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5 %
Prep quizzes = 25%
Unit exams = 70%
Assessment of Special Projects
None
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Unit 1: Fundamental of Immunology (class 1-4)
Reading: Sompayrac
Pre class quizzes X4
Screencast TBD
Unit 1 Exam
Unit 2 : Inflammatory response to ECC (class 6-9)
Reading assignments: Gravlee, Chapter 13 and Sompayrac
Pre class quizzes X4
Screencast TBD
Unit 2 Exam
Unit 3: Attenuating the inflammatory response to ECC (Class 11-14)
Reading: Selected readings
Pre class quizzes X4
Screencast TBD
Unit 3 Exam
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
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Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
PHRM 601 Principles of Pharmacology
Term 1 - Fall semester (7 week course)
Meeting days/times (1 Contact hours per week)
Meeting location: TBA
Professor

295
Name Elizabeth Phillips, PharmD
Office:
Email: ephillips@sjfc.edu
Phone:
Office Hours: By Appointment
Credit hours
0.5
Prerequisite
Matriculation
Corequisite
NONE
Course Description:
This advanced instructive pharmacology course is linked to the lecture component of the
Pharmacology course of in the College of Medicine and employs video, readings, lecture and
discussion to develop the students understanding of the fundamental principles in
pharmacology. Emphasis is placed on the student’s ability to describe fundamental principles
in pharmacology and apply them in the context of patients supported with extracorporeal
circulation technologies.
Student Learning Objectives
Objective 1: Describe fundamental principles of pharmacology
Objective 2: Evaluate the impact of ECC on pharmacokinetics and pharmacodynamics
Objective 3: Apply this knowledge to the patient care plans for ECC patients
Text books / required reading
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th
ed.
Millers Anesthesia, 7th ed.
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
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Course Evaluation and Assessment
Class Participation = 5 %
Prep quizzes = 25%
Unit exams = 70%
Assessment of special Projects
None
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Unit 1: Fundamental pharmacology principles (Classes 1-3)
Reading: Miller Chapter 19
Reading: selected readings
Pre class quiz: on BB site
Screencast: TBD
Unit 1 Exam
Unit 2: Impact of ECC on Pharmacokinetics and Pharmacodynamics (Class 4-7)
Reading: Gravlee chapter 10
Reading: selected readings
Pre class quiz: on BB site
Screencast: TBD
Unit 2 Exam
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
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Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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PHRM 610 Select Topics in Pharmacology
Term 2 - Spring Semester
Meeting days/times (3 Contact hours per week)
Meeting location: TBA
Professor
Name: Elizabeth Phillips, PharmD
Office:
Email: ephillips@sjfc.edu
Phone:
Office Hours: By appointment
Credit hours
3
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This advanced instructive pharmacology course is linked to the lecture component of the
Medical Pharmacology course in the College of Medicine and employs video, readings, lecture
and discussion to develop the students understanding of pharmacologic considerations related
to patients supported with extracorporeal circulation technologies. Selected topics include
antihypertensive, diuretics, general anesthetics, analgesics, vasopressors, inotropes,
antiarrhythmics, anticoagulants, platelet inhibition, acid base, glycemic agents, insulin, steroids
and antibiotics. Emphasis is placed on the student’s ability to describe the mechanism of action
of drug classes, classify individual agents according to their pharmacologic effect and
construct a therapeutic pharmacologic treatment to patient scenarios.
Student Learning Objectives
Objective 1: Classify individual pharmacologic agents according to their pharmacologic effect
Objective 2: Describe the mechanism of action of various classes of pharmacologic agents
presented in class and in the reading
Objective 3: Construct a therapeutic pharmacologic treatment for patient scenarios that
includes any special considerations relative to the application of extracorporeal circulation in
these patients
Text books / required reading
TBD
Grading policy
A = 93-100
A- = 90-92
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B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5 %
Prep quizzes and assignments = 25%
Unit exams = 70%
Assessment of Special Projects
None
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Unit 1: Preoperative drugs for cardiac surgery patients (weeks 1-3)
Reading: Pharmacology TEXT
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 1 Exam
Unit 2: Anesthetic management for cardiac surgery patients (weeks 5-7)
Reading: Pharmacology TEXT
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 2 Exam
Unit 3: Perioperative drugs I: The bypass period (Classes 9-10)
Reading: Pharmacology TEXT
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 3 Exam
Unit 4: Perioperative drugs II: Cardiotropic agents for the post surgical heart (Class 1215)
Reading: Pharmacology TEXT
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 4 Exam
Syllabus review and acceptance
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This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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BIOL 610 Topics In Medical Physiology
Term 1 - Fall Semester
Meeting days/times (4 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
4
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This advanced instructive physiology course is linked to the lecture component of the Medical
Physiology course in the College of Medicine and employs video, readings, lecture and
discussion to develop the students understanding of the cardiovascular, pulmonary and renal
systems. Emphasis is placed on the student's ability to describe fundamental physiologic
principles, analyze physiologic data and evaluate their short term and long term implications
for the critical care patient.
Student Learning Objectives
Objective 1: Understand the fundamental physiologic principles of the cardiovascular,
pulmonary and renal systems
Objective 1: Understand the concept of homeostasis and how it unifies the cardiovascular,
pulmonary & renal systems of the body
Objective 2: Understand how the body compensates for changes in physiology through
mechanisms associated with healing and prevention/resistance to disease
Text books / required reading
Porth's Pathophysiology 9th Edition
Millers Anesthesia, 7th ed.
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
A = 93-100
A- = 90-92
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B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation = 5 %
Pre-class quizzes = 25%
Unit Exam--Cardiovascular = 15%
Unit Exam--Pulmonary = 15%
Unit Exam--Renal = 15%
Unit Exam--Integrated Physiology = 25%
Assessment of Special Projects
NONE
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class. Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Unit 1: Cardiovascular
Cardiac anatomy and function, cardiovascular variables CO/ CI, EF, SV, Contractility,
Wiggers diagram, preload/afterload, starling's curve, SVR, cardiac action potential, special
circulations (cerebral coronary, pulmonary systemic, renal)
Reading: Porth
Reading: Miller
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 1 Exam
Unit 2: Pulmonary
Pulmonary anatomy and function, lung volumes, pulmonary resistance and compliance,
pulmonary and alveolar mechanics of native and artificial breathing, gas exchange, gas laws,
oxyhemoglobin dissociation curve, acid base physiology
Reading: Porth
Reading: Miller
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 2 Exam
Unit 3: Renal
Nephron anatomy and function, blood volume and solute balance, renal endocrinology
Reading: Porth
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Reading: Miller
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 3 Exam
Unit 4: Integrated physiology
Homeostasis and compensatory physiology,
Reading: Porth
Reading: Miller
Screencast: TBD (Including College of Medicine video content)
Pre class quiz: on BB site
Unit 4 Exam
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
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The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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PATH610 Selected Topics in Pathology
Term 2 - Spring Semester
Meeting days/times (3 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Rooms 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
3
Prerequisite
Matriculation
Corequisite
NONE
Course Description:
This advanced instructive pathology course employs readings, lecture, discussion and
demonstration to prepare students to understand the physiologic basis for selected disease
conditions, evaluate the impact on the patient’s health and recommend an appropriate
extracorporeal application to improve the patient’s condition. Selected topics include adult
acquired cardiovascular disease (DM, CAD, valves, RF, Marfan), congenital cardiac and
pulmonary defects, (CHD, fetal circulation, CDH, MAS, PPHN, HMD), sepsis, pneumonia,
ARDS and coagulopathy.
Student Learning Objectives
Objective 1: Understand the development, clinical presentation and pathologic sequela for
selected acquired and congenital cardiovascular diseases
Objective 2: Understand the development, clinical presentation and pathologic sequela for
selected acquired and congenital pulmonary diseases
Objective 3: Understand the development, clinical presentation and pathologic sequela for
selected hematologic disorders
Text books / required reading
Porth's Pathophysiology 9th Edition
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th
ed.
ECMO Specialist training Manual (chapter 2,3,4,12,15)
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
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Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Class Participation/Quizzes = 5 %
Pre Class quizzes = 25%
Unit 1 Exam = 23.33%
Unit 2 Exam = 23.33%
Unit 3 Exam = 23.33%
Assessment of Special Projects
special Project 1: None
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class.
Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Unit 1: Cardiovascular
Ischemic Heart Disease & the CABG Operation & Perfusion Considerations
Valve Disease and Surgical Repair/Replacements & Perfusion Considerations
Heart Failure, Cardiomyopathies Treatments & Perfusion Considerations
Aortic Disease, Trauma, and Aneurysms: Surgical Treatment & Perfusion Considerations
Unit I Test
Unit 2
Congenital Heart Defects & Classifications I
Congenital Heart Defects & Classifications II
Surgical Correction of CHD: Perfusion Considerations in Neonatal Cardiopulmonary Bypass I
Surgical Correction of CHD: Perfusion Considerations in Neonatal Cardiopulmonary Bypass II
Unit II Test
Unit 3:
Sepsis and the Heart: Extracorporeal Circulation Considerations
Edema, Fluid Distributions, Starling Forces: Extracorporeal Circulation Considerations
Pneumonia & ARDS and Extracorporeal Options
Blood Coagulopathies and Perfusion Hemostasis Considerations
Unit III Test
Notice to students with disabilities
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If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Students use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 625 Clinical Applications in Perfusion I
Term 1 - Fall Semester
Meeting days/times (3 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
3
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This introductory delegated applications course employs problem based learning to help the
students integrate and assimilate the concepts and principles presented in this semester’s
instructive coursework through group projects, presentations and discussion based on case
study of patients supported with extracorporeal circulation technologies.
Student learning objectives
Objective 1: Demonstrate and understanding of the integration of physiological and
pharmacological principles with extracorporeal and operative technologies and techniques by
applying them in written and presented case based projects and discussions
Objective 2: Demonstrate an understanding of the perfusionist’s clinical equipment and
techniques by applying them in written care plans and group discussions
Text books / required reading
Ghosh S, Falter F, Cook DJ, Perrino, Jr A. 2015, Cardiopulmonary Bypass. 2nd edition
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th
ed.
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
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B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Pre class quizzes = 10%
In class presentations = 60%
Self directed online exams = 30%
Assessment of Special Projects
Weekly Case studies
Patient scenarios will be provided to the students and students will be required to prepare a
written case study which demonstrates their understanding of that week's material. Case study
will be evaluated according to the following rubric:
Inclusion of relevant class content--10 points
Accuracy and depth of explanation--10 points
Total points--20
Clinical technique literature review
Each student will deliver three literature review presentations on clinical techniques.
Presentations will include the techniques developmental history, varying methods of delivery
and outcome measures and conclude with the student’s defense of their position statement
regarding the best practice.
Clinical Protocol drafting
Each class of students will use the BB LMS to collaboratively prepare clinical policy and
procedure documents relevant to the content of the semester. Individual student participation
grades will be assigned for each collaborative protocol based on the students participation in
the development of the document.
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class.
Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Unit 1: Pre Operative techniques (weeks 1-4)
Reading: Gravlee / Miller
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Discussion and student presentations
Unit 1 exam (online / independent)
Unit 2: monitoring of ECC patients (weeks 5-7)
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Reading: Gravlee / Miller
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Discussion and student presentations
Unit 2 exam (online / independent)
Unit 3: Hemodynamics of ECC (weeks 7-10)
Reading: Gravlee / Miller
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Discussion and student presentations
Unit 3 exam (online / independent)
Unit 4: Maintenance of CPB and myocardial protection (weeks 10-15)
Reading: Gravlee / Miller
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Discussion and student presentations
Unit 4 exam (online / independent)
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
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Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 626 Clinical Applications in Perfusion II
Term 2 - Spring Semester
Meeting days/times (4 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
4
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This advanced delegated applications course employs problem based learning to help the
students integrate and assimilate the concepts and principles presented in this semester’s
instructive coursework through group projects, presentations and discussion based on case
study of patients supported with extracorporeal circulation technologies.
Student learning objectives
Objective 1: Demonstrate and understanding of pathologic, pharmacologic, immunologic and
hematologic principles and concepts by applying them in written and presented case based
projects and discussions
Objective 2: Demonstrate an understanding of the perfusionist’s clinical equipment and
techniques by applying them in written care plans and group discussions
Text books / required reading
Ghosh S, Falter F, Cook DJ, Perrino, Jr A. 2015, Cardiopulmonary Bypass. 2nd edition
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th
ed.
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
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B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Pre class quizzes = 10%
In class presentations = 60%
Self directed online exams = 30%
Assessment of in class presentations
Patient care plans
Each student will prepare and deliver a presentation of a simulated patient's H&P with a
complete description of the primary pathology, comorbidities, surgical plan and proposed
perfusion care plan
Clinical technique / special patient literature review
Each student will deliver three literature review presentations on clinical techniques.
Presentations will include the techniques developmental history, varying methods of delivery
and outcome measures and conclude with the students defense of their position statement
regarding the best practice
Quality improvement project
Each student will identify a clinical metric, describe its importance and measure the impact of
a quality improvement program designed for their clinical simulation class
Care Plan - Patient Lottery
Each student will present a patient care plan of a randomly assigned simulated patient H&P
with only 10 min preparation time. Presentations will be graded by faculty and peers in the
categories of completeness, accuracy, and organization
Clinical Protocol drafting
Each class of students will use the BB LMS to collaboratively prepare clinical policy and
procedure documents relevant to the content of the semester. Individual student participation
grades will be assigned for each collaborative protocol based on the student’s participation in
the development of the document.
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class.
Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Week 1: Student Patient Care Plan CABG patients
Reading: selected articles
Screencast: TBD
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Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 2: Clinical technique literature review (Fluid management)
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 3: Student Patient Care Plan MVR Patients
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 4: Clinical technique literature review (blood products)
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Unit 1 exam (online / independent)
Week 5: Clinical technique literature review (coagulation testing)
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 6: Quality improvement methods and student project assignments
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 7: Student presentations on initial quality indicators and plan for improvement
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 8: Student Patient Care Plan AVR patients
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Unit 2 exam (online / independent)
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Week 9: Winter Break - no class
Week 10: Clinical technique literature review (Cold agglutinins and Sickle Cell Hb)
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 11: Clinical technique literature review (Malignant hyperthermia and
Methemoglobin)
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 12: Student Patient Care Plan DHCA patients
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 13: Clinical technique literature review (selective cerebral perfusion)
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Unit 3 exam (online / independent)
Week 14: Perfusion Care Plan - Patient lottery
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 15: Final student presentations on Quality Improvement metrics
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Syllabus review and acceptance
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This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 627 Clinical Applications III
Term 3 - Summer Semester (1st 7 week session)
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description:
This advanced delegated applications course employs problem based learning to help the
students integrate and assimilate the concepts and principles presented in this semester's
instructive coursework through group projects, presentations and discussion based on case
study of patients supported with extracorporeal circulation technologies.
Student learning objectives
Objective 1: Demonstrate and understanding of risk management by applying them in written
and presented case based projects and discussions to patients supported with ECC
Objective 2: Demonstrate an understanding of the perfusionist’s clinical equipment and
techniques by applying them in written care plans and group discussions
Text books / required reading
Ghosh S, Falter F, Cook DJ, Perrino, Jr A. 2015, Cardiopulmonary Bypass. 2nd edition
Gravlee et al. Cardiopulmonary Bypass and Mechanical Support, Principles and Practice 4th
ed.
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Grading policy
A = 93-100
A- = 90-92
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B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Pre class quizzes = 10%
In class presentations = 60%
Self directed online exams = 30%
Assessment of special Projects
Weekly Case studies
Patient scenarios will be provided to the students and students will be required to prepare a
written case study which demonstrates their understanding of that week's material. Case study
will be evaluated according to the following rubric:
Inclusion of relevant class content--10 points
Accuracy and depth of explanation--10 points
Total points--20
Clinical technique literature review
Each student will deliver three literature review presentations on clinical techniques.
Presentations will include the techniques developmental history, varying methods of delivery
and outcome measures and conclude with the students defence of their position statement
regarding the best practice
Clinical Protocol drafting
Each class of students will use the BB LMS to collaboratively prepare clinical policy and
procedure documents relevant to the content of the semester. Individual student participation
grades will be assigned for each collaborative protocol based on the student’s participation in
the development of the document.
Late assignments
Quizzes and tests are administered in the Blackboard (Bb) LMS. Quizzes must be completed
before midnight of the day before the class.
Late quizzes will receive a grade of zero.
Schedule of classes (subject to revision)
Week 1: Crisis Management: Crisis in the OR 1
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 2: Crisis Management: Crisis in the OR 2
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Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 3: Crisis Management: Crisis in the OR 3
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Unit 1 exam (online / independent)
Week 4: Crisis Management: Crisis in the ICU
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 5: Crisis Management: Crisis in the ICU
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Week 6: Crisis Management: Crisis in the ICU
Reading: selected articles
Screencast: TBD
Pre class quiz: on BB site
In class: Student presentations: case study and clinical technique (1 of each per class)
Unit 2 exam (online / independent)
Week 7: Protocol manual review
Screencast: TBD
In class: class review and compilation of the protocol manual built over the last 2.5 semesters
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities

323
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 631 Clinical Simulation I - Fundamental Skills
Term 1 - Fall Semester
Meeting days/times (4 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Rooms 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
4
Prerequisite
Matriculation
Corequisite
NONE
Course Description
This introductory facilitated applications course employs medical simulation techniques,
technologies and environments to develop the students’ knowledge, critical thinking, clinical
skills and professional communication. Students begin to develop competence with the
fundamental skills necessary for the safe conduct of cardiopulmonary bypass in the operating
room through repetitive mentored practice of individual skills in low and high-fidelity
simulation scenarios. As the student’s proficiency develops, the individual skills are integrated
into a simulated nonspecific full-mission cardiac surgical procedure providing a realistic
presentation of basic relationships and troubleshooting scenarios. Assessment focuses on the
student’s ability to perform psychomotor tasks, analyze technical and physiologic data and
recommend and conduct appropriate actions.
Teaching/course objectives
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will practice to achieve the level of ADVANCED BEGINNER in the
simulated environment, as demonstrated through direct action, on the fundamental skills
necessary for the safe conduct of clinical perfusion
Objective 2: Student will practice to achieve the level of ADVANCED BEGINNER in the
simulated environment, as demonstrated through discussion and direct action, on the entrylevel body of knowledge regarding the application of clinical perfusion
Objective 3: Student will practice to achieve the level of ADVANCED BEGINNER in the
simulated environment, as demonstrated through direct action, with fluency of professional
communication, behaviors and attitudes
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Objective 4: Student will practice to achieve the level of ADVANCED BEGINNER in the
simulated environment, as demonstrated through discussion, direct action and compliance, on
evaluation and application of biomedical research related to clinical perfusion
Text books / required reading
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Required System Enrollment
Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Compliance and professionalism = 10 %
Online discussion and assignments = 30%
Competency Assessments = 60%
Assessment
Compliance and professionalism
Class participation contributes 10% of the overall grade. Class participation points are earned
every time you are in the sim lab and are determined according to the following rubric. Some
of the points are awarded for your individual performance and some are earned for your lab
group’s performance. For group performance, all students will earn the same points for that
day based on your group's performance.
Group points = 2/day (earned in whole numbers - no fractions)
Timeliness of set up
Completeness of preparation
Lab clean up and restocking
Individual points = 2/day (earned in whole numbers - no fractions)
punctuality
preparation
attention, participation and engagement
professional attitude and behaviors
Online discussion and assignments
Each sim lab session will generate video files and discussion assignments
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Self evaluation 10%
Students will use the BB LMS to record their self assessment of every video file of their own
performance. In this record they will describe their personal plan for their own success by
answering the questions: 1- What did I do right? 2- What did I do wrong? 3- What will I do
differently next time (and how will I do it)?
Peer assessment 10%
Students will review the videos of al least one student for each day they are not in the sim lab.
They will use the BB LMS to provide peer review by completing the online assessment tool to
evaluate each of the fundamental skills and providing a suggestion for improvement in at least
2 areas that were not performed perfectly.
Discussion assignments 10%
Simulation facilitators will assign to students special discussion assignments based on the
events and dialog in the lab. One student will be the primary author on these assignments and
every student in the class is assigned to read, comment and improve on the authors dialog.
Competency assessments:
There are three competency assessments in this course. The grading for these performance
evaluations are norm-referenced based on the performance of previous classes of students. A
students performance is converted to a letter grade according to the following scale:
z score - % grade conversions
2x=100% A
1x= 90% AX=80% B
-1x=70% C
-2x=0% F
The comps contribute 60% of the overall grade and are weighted to emphasize the final comp
Comp 1 = 10/60
Comp 2 = 20/60
Comp 3* = 30/60
* Failure of Final Competency may result in failure of course regardless of cumulative score.
Schedule of classes (subject to revision)
Week 1: Build an Extracorporeal Circuit Tubing, Connectors, Oxygenators, Cardioplegia
devices
Week 2: Assemble an Extracorporeal Circuit / Heart Lung Machine Orientation
Week 3-4: Priming an Extracorporeal Circuit / Priming fluids & drugs
Week 5: Use of the Pre-CPB Checklist
Boot Camp Comps
Week 6: Handing the Extracorporeal lines to the sterile field
Week 7: Dividing the AV-Loop/Measuring an ACT/Testing the Arterial Cannula
Week 8: Initiation of CPB / Assessment of Cardiopulmonary Bypass
Week 9: Weaning from CPB
Week 10: Assessment
Week 11: Cardioplegia Delivery
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Week 12: Management of blood gases, hemodynamics and hypothermia
Week 13: Repetitive practice
Week 14: Repetitive practice
Week 15: Final Assessment
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
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The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion departments student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 632 Clinical Simulation II: Case Management
Term 2 - Spring Semester
Meeting days/times (4 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Rooms 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
4
Prerequisite
Matriculation
Corequisite
NONE
Course Description:
This advanced facilitated applications course employs medical simulation techniques,
technologies and environments to develop the students’ knowledge, critical thinking, clinical
skills and professional communication. Students continue to develop competence with the
fundamental skills of cardiopulmonary bypass through repetitive mentored practice during fullmission high-fidelity simulation of CABG, Valve, DHCA and combined procedures. This
student-focused environment allows the student to develop a familiarity with the typical stages
of cardiac surgical procedures and demonstrate proficiency with the perfusionist's supportive
role in facilitating these operations. The assessment rubrics applied during the prerequisite
course, Clinical Simulation I, are expanded in this course to include ancillary perfusion skills,
knowledge of the surgical procedures, and anticipation and conduct of perfusionist’s
interventions appropriately sequenced with the simulated surgical case.
Teaching/course objectives
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through direct action, on the fundamental skills and ancillary
perfusion skills necessary for the safe conduct of clinical perfusion
Objective 2: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through discussion and direct action, on the entry-level body of
knowledge regarding the application of clinical perfusion, knowledge of the surgical procedure
and anticipation and conduct of perfusionist interventions which support the simulated surgical
case
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Objective 3: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through direct action, with fluency of professional
communication, behaviors and attitudes
Objective 4: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through discussion, direct action and compliance, on evaluation
and application of biomedical research related to clinical perfusion
Text books / required reading
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Required System Enrollment
Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Compliance and professionalism = 10 %
Online discussion and assignments = 30%
Competency Assessments = 60%
Assessment
Compliance and professionalism
Class participation contributes 10% of the overall grade. Class participation points are earned
every time you are in the sim lab and are determined according to the following rubric. Some
of the points are awarded for your individual performance and some are earned for your lab
group’s performance. For group performance, all students will earn the same points for that
day based on your group's performance.
Group points = 2/day (earned in whole numbers - no fractions)
Timeliness of set up
completeness of preparation
Lab clean up and restocking
Individual points = 2/day (earned in whole numbers - no fractions)
punctuality
preparation
attention, participation and engagement
professional attitude and behaviors
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Online discussion and assignments
Each sim lab session will generate video files and discussion assignments
Self evaluation 10%
Students will use the BB LMS to record their self assessment of every video file of their own
performance. In this record they will describe their personal plan for their own success by
answering the questions: 1- What did I do right? 2- What did I do wrong? 3- What will I do
differently next time (and how will I do it)?
Peer assessment 10%
Students will review the videos of al least one student for each day they are not in the sim lab.
They will use the BB LMS to provide peer review by completing the online assessment tool to
evaluate each of the fundamental skills and providing a suggestion for improvement in at least
2 areas that were not performed perfectly.
Discussion assignments 10%
Simulation facilitators will assign to students special discussion assignments based on the
events and dialog in the lab. One student will be the primary author on these assignments and
every student in the class is assigned to read, comment and improve on the authors dialog.
Competency assessments:
There are three competency assessments in this course. The grading for these performance
evaluations are norm-referenced based on the performance of previous classes of students. A
student's performance is converted to a letter grade according to the following scale:
z score - % grade conversions
2x=100% A
1x= 90% AX=80% B
-1x=70% C
-2x=0% F
The comps contribute 60% of the overall grade and are weighted to emphasize the final comp
Mid-Term Comp = 20/60
Final Comp* = 40/60
* Failure of Final Competency may result in failure of course regardless of cumulative score.
Schedule of classes (subject to revision)
Week 1-2: CABG: Coronary Artery Bypass Grafting Cases (repetitive practice)
Week 3-4: MVR: Mitral Valve Cases (repetitive practice)
Week 5-6: Combine CABG/MVR cases (repetitive practice)
Week 7: ASSESSMENT: Mid-Term Competency
Week 8: AVR: Aortic Valve Replacement (repetitive practice)
Week 9: Winter Break
Week 10: AVR: Aortic Valve Replacement (repetitive practice)
Week 11-12: Aortic Surgery (Deep Hypothermic Circulatory Arrest)
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Week 13-14: Any of the above cases
Week 15: ASSESSMENT: Final Competency
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
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The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 633 Clinical Simulation III: ECMO
Term 3 - Summer Semester (1st 7 week session)
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1110
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description:
This advanced facilitated applications course employs medical simulation techniques,
technologies and environments to develop the student’s knowledge, critical thinking, clinical
skills and professional communication. Students begin to develop competence with the
fundamental and crisis management skills of Extracorporeal Membrane Oxygenation (ECMO)
through repetitive mentored practice during simulated standard and crisis situations. This
student-focused environment allows the student to practice Crew Resource Management while
managing the most common low-volume high-risk ECMO related events. Assessment focuses
on the student’s ability to perform psychomotor tasks, analyze technical and physiologic data
and recommend and conduct appropriate actions and demonstrate knowledge of the patient’s
anticipated clinical course, and anticipation and conduct of perfusionists’ ancillary and crisis
intervention.
Student Learning Objectives
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through direct action, on the fundamental skills and ancillary
perfusion skills necessary for the safe application of ECMO and VAD support systems
Objective 2: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through discussion and direct action, on the entry-level body of
knowledge regarding the application of extracorporeal technologies and knowledge of the
technical management practices used to support ECMO and VAD patients
Objective 3: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through direct action, with fluency of professional
communication, behaviors and attitudes
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Objective 4: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through discussion, direct action and compliance, on evaluation
and application of biomedical research related to clinical perfusion
Text books / required reading
Required supplemental readings: available via Campus Blackboard (Bb) Learning
Management System
Required System Enrollment
Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Compliance and professionalism = 10 %
Online discussion and assignments = 30%
Sim Comps = 60%
Assessment
Compliance and professionalism
Class participation contributes 10% of the overall grade. Class participation points are earned
every time you are in the sim lab and are determined according to the following rubric. Some
of the points are awarded for your individual performance and some are earned for your lab
group’s performance. For group performance, all students will earn the same points for that
day based on your group's performance.
Group points = 2/day (earned in whole numbers - no fractions)
Timeliness of set up
completeness of preparation
Lab clean up and restocking
Individual points = 2/day (earned in whole numbers - no fractions)
punctuality
preparation
attention, participation and engagement
professional attitude and behaviors
Online discussion and assignments
Each week's laboratory sessions will begin in the BB LMS
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student lab groups (2-4 students) groups will be assigned simulated patients to research and
prepare for
Pre write up quizzes 10 points
students will individually complete an online quiz based on the patient scenario
Group preparation 10 points
Lab groups will prepare a write up describing the patient's pathology, and plan for
extracorporeal support
Peer review 10 points
Individuals will critique the write ups prepared by other lab groups
Competency assessments:
There are three competency assessments in this course. The grading for these performance
evaluations are norm-referenced based on the performance of previous classes of students. A
students performance is converted to a letter grade according to the following scale:
z score - % grade conversions
2x=100% A
1x= 90% AX=80% B
-1x=70% C
-2x=0% F
The comps contribute 60% of the overall grade and are weighted to emphasize the final comp
Mid-Term Comp = 20/60
Final Comp* = 40/60
* Failure of Final Competency may result in failure of course regardless of cumulative score.
Assessment of Special Projects
Special Project 1:
describe the project and how it will be graded
special Project n:
describe the project and how it will be graded
Late assignments
Required formatting (file type)
Required method of submission (BB?, turnitin? etc)
Schedule of classes (subject to revision)
Week 1: ECMO circuits assembly and priming I
Reading (required and supportive) , assignments
Week 2: ECMO circuits assembly and priming II
Reading, assignments, etc
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Week 3: ECMO Initiation and maintenance
Reading (required and supportive) , assignments
Week 4: ECMO Physiology and MIDTERM COMPS
Reading (required and supportive) , assignments
Week 5: ECMO Physiology
Reading (required and supportive) , assignments
Week 6: Crisis Management
Reading (required and supportive) , assignments
Week 7: FINAL COMPS
Reading (required and supportive) , assignments
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
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The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 634 Clinical Simulation IV: Crisis Management
Term 3 - Summer Semester (1st 7 week session)
Meeting days/times (2 Contact hours per week)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Rooms 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
2
Prerequisite
Matriculation
Corequisite
NONE
Course Description:
This advanced facilitated applications course employs medical simulation techniques,
technologies and environments to develop the student’s knowledge, critical thinking, clinical
skills and professional communication. Students continue to develop competence with the
fundamental skills of cardiopulmonary bypass through repetitive mentored practice during
simulated crisis situations and under realistic error producing conditions. This student-focused
environment allows the student to practice Crew Resource Management while managing the
most common low-volume high-risk perfusion related events. Assessment focuses on the
student’s ability to perform psychomotor tasks, analyze technical and physiologic data and
recommend and demonstrate leadership while conducting appropriate crisis management and
crew resource management actions.
Teaching/course objectives
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through direct action, of the perfusion skills necessary for the
safe management of common CPB crisis events
Objective 2: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through discussion and direct action, of the entry-level body of
knowledge regarding the identification, mitigation, resource management and resolution of
common CPB crisis events
Objective 3: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through direct action, with fluency of professional
communication, behaviors and attitudes

340
Objective 4: Student will practice to achieve the level of COMPETENT in the simulated
environment, as demonstrated through discussion, direct action and compliance, on evaluation
and application of biomedical research related to common CPB crisis events
Required System Enrollment
Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
A = 93-100
A- = 90-92
B+ = 87-89
B = 83-86
B- = 80-82
C+ = 77-79
C = 73-76
C- = 70-72
F = <70
Course Evaluation and Assessment
Compliance and professionalism = 10 %
Online discussion and assignments = 30%
Competency Assessments = 60%
Assessment
Compliance and professionalism
Class participation contributes 10% of the overall grade. Class participation points are earned
every time you are in the sim lab and are determined according to the following rubric. Some
of the points are awarded for your individual performance and some are earned for your lab
group’s performance. For group performance, all students will earn the same points for that
day based on your group's performance.
Group points = 2/day (earned in whole numbers - no fractions)
Timeliness of set up
Completeness of preparation
Lab clean up and restocking
Individual points = 2/day (earned in whole numbers - no fractions)
punctuality
preparation
attention, participation and engagement
professional attitude and behaviors
Online discussion and assignments
Each sim lab session will generate video files and discussion assignments
Self evaluation 10%
Students will use the BB LMS to record their self assessment of every video file of their own
performance. In this record they will describe their personal plan for their own success by
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answering the questions: 1- What did I do right? 2- What did I do wrong? 3- What will I do
differently next time (and how will I do it)?
Peer assessment 10%
Students will review the videos of al least one student for each day they are not in the sim lab.
They will use the BB LMS to provide peer review by completing the online assessment tool to
evaluate each of the fundamental skills and providing a suggestion for improvement in at least
2 areas that were not performed perfectly.
Discussion assignments 10%
Simulation facilitators will assign to students special discussion assignments based on the
events and dialog in the lab. One student will be the primary author on these assignments and
every student in the class is assigned to read, comment and improve on the authors dialog.
Competency assessments
There are five competency assessments in this course. The grading for these performance
evaluations are norm-referenced based on the performance of previous classes of students. A
student's performance is converted to a letter grade according to the following scale:
z score - % grade conversions
2x=100% A
1x= 90% AX=80% B
-1x=70% C
-2x=0% F
The comps contribute 60% of the overall grade*
Mid-Term Comp 1-3 = 30/60
Final Comp (4-5) = 30/60
* Failure of either competency may result in failure of course regardless of cumulative score.
Schedule of classes (subject to revision)
Week 1: Emergency Set-up / Emergency Reinitiation of CPB
Week 2: Pump Failure / Hand Cranking & Crew Resource Management
Week 3: Oxygenator Failure
Week 4: ASSESSMENT: Mid-Term Competency
Week 5: Air in Circuit / Air Embolism Resolution
Week 6: Clotted Venous Reservoir
Week 7: ASSESSMENT: Final Competency
Syllabus review and acceptance
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This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
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SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 641 Clinical Perfusion I A
Term 3 - Summer Semester (2nd 7 week session)
M-F (Variable contact hours per week based on credits)
Clinical Affiliate Assignment
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Room 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
Variable up to 8
Prerequisite
Successful completion of Core
Corequisite
NONE
Course Description:
This introductory clinical preceptorship course is conducted at recognized affiliate institutions.
Students are imbedded within clinical perfusion departments and directly supervised, mentored
and assessed by recognized and Certified Clinical Perfusion Instructors. Emphasis is placed on
the growth and development of the student’s knowledge, critical thinking, clinical skills and
professional communication while practicing all aspects of the clinical perfusion scope of
practice during patient care events. Student’s performance is assessed according to the
department’s Clinical Competency Assessment Rubric. Students must consistently perform at
or above the level of ADVANCED BEGINNER to successfully complete this course.
Student Learning Objectives
Under directed supervision of a Certified Clinical Perfusionist, perfusion students are
beginning to perform aspects of perfusion with the instructor in attendance. Continued
application of theory and development of psychomotor proficiency is the expected outcome.
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through direct action, on the fundamental skills necessary for the safe conduct of
clinical perfusion
Objective 2: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through discussion and direct action, on the entry-level body of knowledge
regarding the application of clinical perfusion
Objective 3: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through direct action, with fluency of professional communication, behaviors
and attitudes
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Objective 4: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through discussion, direct action and compliance, on evaluation and application
of biomedical research related to clinical perfusion
Required System Enrollment
students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
Pass/Fail
Student Case Evaluation, Assessment & Feedback
Medatrax Compliance = 5%
Case Evaluations = 95%
Assessment
Compliance and professionalism (5%)
students will be evaluated on their completeness and timeliness of case and hour logs on the
Medatrax
Case Evaluations (95%)
Clinical Instructors will provide case by case assessment of a student performance during a
clinical case. These assessments will include evaluations in the following 7 categories: (1) PreCPB Set-up, (2) Initiation, (3) Conduct of perfusion, (4) Termination & Weaning, (5) PostCPB, (6) Documentation, and (7) Professional
Each of the above areas will be assigned by the clinical instructor a value of 1 (worse) to 4
(best) according to a rubric.
Expected performance thresholds* (1-4 values) on the above 7 categories are as follows:
- Pre-CPB ≥ 2 60% of the time
- Initiation ≥ 2 60% of the time
- Conduct of Perfusion ≥ 2 60% of the time
- Termination & Weaning ≥ 2 60% of the time
- Post -CPB ≥ 2 60% of the time
- Documentation ≥ 2 60% of the time
- Professionalism ≥ 2 60% of the time
Written feedback
Mid-Rotation & Final Rotation Feedback
In addition to case-by-case evaluations the student will receive Formative feedback will be
provided at the midpoint of the rotation and Summative feedback at the conclusion of the
rotation. The clinical coordinator will evaluate the student according to a rubric that assesses
10 categories (medical knowledge, health care knowledge, perfusion knowledge, clinical
skills/manual dexterity, communication with team members, professionalism, work ethic,
punctuality, leadership/initiative, and integration with perfusion team).
Schedule of classes (subject to revision)
M-F Clinical Site Placement (times may vary)
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On-call may be required
Weekend work required when taking call.
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the clinical environment
Students are forbidden to record or take photographs in the clinical environment.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 642 Clinical Perfusion I B
Term 4 - Fall Semester
M-F (Variable contact hours per week based on credits)
Clinical Affiliate Assignment
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Room 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
Variable up to 8
Prerequisite
CVPR 641 Clinical Perfusion IA
Corequisite
NONE
Course Description:
This introductory clinical preceptor course is conducted at recognized affiliate institutions.
Students are imbedded within clinical perfusion departments and directly supervised, mentored
and assessed by recognized and Certified Clinical Perfusion Instructors. Emphasis is placed on
the growth and development of the student’s knowledge, critical thinking, clinical skills and
professional communication while practicing all aspects of the clinical perfusion scope of
practice during patient care events. Student’s performance is assessed according to the
department’s Clinical Competency Assessment Rubric. Students must consistently perform at
or above the level of ADVANCED BEGINNER to successfully complete this course.
Student Learning Objectives
Under directed supervision of a Certified Clinical Perfusionist, perfusion students are
beginning to perform aspects of perfusion with the instructor in attendance. Continued
application of theory and development of psychomotor proficiency is the expected outcome.
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through direct action, on the fundamental skills necessary for the safe conduct of
clinical perfusion
Objective 2: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through discussion and direct action, on the entry-level body of knowledge
regarding the application of clinical perfusion
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Objective 3: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through direct action, with fluency of professional communication, behaviors
and attitudes
Objective 4: Student will consistently perform at the level of ADVANCED BEGINNER, as
demonstrated through discussion, direct action and compliance, on evaluation and application
of biomedical research related to clinical perfusion
Required System Enrollment
Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
Pass/Fail
Student Case Evaluation, Assessment & Feedback
Medatrax Compliance = 5%
Case Evaluations = 95%
Assessment
Compliance and professionalism (5%)
students will be evaluated on their completeness and timeliness of case and hour logs on the
Medatrax
Case Evaluations (95%)
Clinical Instructors will provide case by case assessment of a student performance during a
clinical case. These assessments will include evaluations in the following 7 categories: (1) PreCPB Set-up, (2) Initiation, (3) Conduct of perfusion, (4) Termination & Weaning, (5) PostCPB, (6) Documentation, and (7) Professional
Each of the above areas will be assigned by the clinical instructor a value of 1 (worse) to 4
(best) according to a rubric.
Expected performance thresholds* (1-4 values) on the above 7 categories are as follows:
- Pre-CPB ≥ 2 80% of the time
- Initiation ≥ 2 80% of the time
- Conduct of Perfusion ≥ 2 80% of the time
- Termination & Weaning ≥ 2 80% of the time
- Post -CPB ≥ 2 80% of the time
- Documentation ≥ 2 80% of the time
- Professionalism ≥ 2 80% of the time
Written feedback
Mid-Rotation & Final Rotation Feedback
In addition to case-by-case evaluations the student will receive Formative feedback will be
provided at the midpoint of the rotation and Summative feedback at the conclusion of the
rotation.. The clinical coordinator will evaluate the student according to a rubric that assesses
10 categories (medical knowledge, health care knowledge, perfusion knowledge, clinical
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skills/manual dexterity, communication with team members, professionalism, work ethic,
punctuality, leadership/initiative, and integration with perfusion team).
Schedule of classes (subject to revision)
M-F Clinical Site Placement (times may vary)
On-call may be required
Weekend work required when taking call.
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the clinical environment
Students are forbidden to record or take photographs in the clinical environment.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
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SECTION 3: CLINICAL
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CVPR 643 Clinical Perfusion II A
Term 4 - Fall Semester
M-F (40 Contact hours per week)
Clinical Affiliate Assignment
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Room 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
8
Prerequisite
CVPR 642 Clinical Perfusion I B
Corequisite
NONE
Course Description:
This intermediate clinical preceptorship course is conducted at recognized affiliate institutions.
Students are imbedded within clinical perfusion departments and directly supervised, mentored
and assessed by recognized and Certified Clinical Perfusion Instructors. Emphasis is placed on
the growth and development of the student’s knowledge, critical thinking, clinical skills and
professional communication while practicing all aspects of the clinical perfusion scope of
practice during patient care events. Student’s performance is assessed according to the
departments Clinical Competency Assessment Rubric. Students must consistently perform at
or above the level of COMPETENT to successfully complete this course.
Student Learning Objectives
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will consistently perform at the level of COMPETENT, as demonstrated
through direct action, on the fundamental skills necessary for the safe conduct of clinical
perfusion
Objective 2: Student will consistently perform at the level of COMPETENT, as demonstrated
through discussion and direct action, on the entry-level body of knowledge regarding the
application of clinical perfusion
Objective 3: Student will consistently perform at the level of COMPETENT, as demonstrated
through direct action, with fluency of professional communication, behaviors and attitudes
Objective 4: Student will consistently perform at the level of COMPETENT, as demonstrated
through discussion, direct action and compliance, on evaluation and application of biomedical
research related to clinical perfusion
Required System Enrollment
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Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
Pass/Fail
Student Case Evaluation, Assessment & Feedback
Medatrax Compliance = 5%
Case Evaluations = 95%
Assessment
Compliance and professionalism (5%)
students will be evaluated on their completeness and timeliness of case and hour logs on the
Medatrax
Case Evaluations (95%)
Clinical Instructors will provide case by case assessment of a student performance during a
clinical case. These assessments will include evaluations in the following 7 categories: (1) PreCPB Set-up, (2) Initiation, (3) Conduct of perfusion, (4) Termination & Weaning, (5) PostCPB, (6) Documentation, and (7) Professional
Each of the above areas will be assigned by the clinical instructor a value of 1 (worse) to 4
(best) according to a rubric.
Expected performance thresholds* (1-4 values) on the above 7 categories are as follows:
- Pre-CPB ≥ 3 60% of the time
- Initiation ≥ 3 60% of the time
- Conduct of Perfusion ≥ 3 60% of the time
- Termination & Weaning ≥ 3 60% of the time
- Post -CPB ≥ 3 60% of the time
- Documentation ≥ 3 60% of the time
- Professionalism ≥ 3 60% of the time
Written Feedback
Mid-Rotation & Final Rotation Feedback
In addition to case-by-case evaluations the student will receive Formative feedback will be
provided at the midpoint of the rotation and Summative feedback at the conclusion of the
rotation. The clinical coordinator will evaluate the student according to a rubric that assesses
10 categories (medical knowledge, health care knowledge, perfusion knowledge, clinical
skills/manual dexterity, communication with team members, professionalism, work ethic,
punctuality, leadership/initiative, and integration with perfusion team).
Schedule of classes (subject to revision)
M-F Clinical Site Placement (times may vary)
On-call may be required
Weekend work required when taking call.
Syllabus review and acceptance
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This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the clinical environment
Students are forbidden to record or take photographs in the clinical environment.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 644 Clinical Perfusion II B
Term 5 - Spring Semester
M-F (40 contact hours per week)
Clinical Affiliate Assignment
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Room 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
8
Prerequisite
CVPR 643 Clinical Perfusion II A
Corequisite
NONE
Course Description:
This intermediate clinical preceptorship course is conducted at recognized affiliate institutions.
Students are imbedded within clinical perfusion departments and directly supervised, mentored
and assessed by recognized and Certified Clinical Perfusion Instructors. Emphasis is placed on
the growth and development of the student’s knowledge, critical thinking, clinical skills and
professional communication while practicing all aspects of the clinical perfusion scope of
practice during patient care events. Student’s performance is assessed according to the
department's Clinical Competency Assessment Rubric. Students must consistently perform at
or above the level of COMPETENT to successfully complete this course.
Teaching/course objectives
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will consistently perform at the level of COMPETENT, as demonstrated
through direct action, on the fundamental skills necessary for the safe conduct of clinical
perfusion
Objective 2: Student will consistently perform at the level of COMPETENT, as demonstrated
through discussion and direct action, on the entry-level body of knowledge regarding the
application of clinical perfusion
Objective 3: Student will consistently perform at the level of COMPETENT, as demonstrated
through direct action, with fluency of professional communication, behaviors and attitudes
Objective 4: Student will consistently perform at the level of COMPETENT, as demonstrated
through discussion, direct action and compliance, on evaluation and application of biomedical
research related to clinical perfusion
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Required System Enrollment
Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
Pass/Fail
Student Case Evaluation, Assessment & Feedback
Medatrax Compliance = 5%
Case Evaluations = 95%
Assessment
Compliance and professionalism (5%)
students will be evaluated on their completeness and timeliness of case and hour logs on the
Medatrax
Case Evaluations (95%)
Clinical Instructors will provide case by case assessment of a student performance during a
clinical case. These assessments will include evaluations in the following 7 categories: (1) PreCPB Set-up, (2) Initiation, (3) Conduct of perfusion, (4) Termination & Weaning, (5) PostCPB, (6) Documentation, and (7) Professional
Each of the above areas will be assigned by the clinical instructor a value of 1 (worse) to 4
(best) according to a rubric.
Expected performance thresholds* (1-4 values) on the above 7 categories are as follows:
- Pre-CPB ≥ 3 80% of the time
- Initiation ≥ 3 80% of the time
- Conduct of Perfusion ≥ 3 80% of the time
- Termination & Weaning ≥ 3 80% of the time
- Post -CPB ≥ 3 80% of the time
- Documentation ≥ 3 80% of the time
- Professionalism ≥ 3 80% of the time
Written feedback
Mid-Rotation & Final Rotation Feedback
In addition to case-by-case evaluations the student will receive Formative feedback will be
provided at the midpoint of the rotation and Summative feedback at the conclusion of the
rotation.. The clinical coordinator will evaluate the student according to a rubric that assesses
10 categories (medical knowledge, health care knowledge, perfusion knowledge, clinical
skills/manual dexterity, communication with team members, professionalism, work ethic,
punctuality, leadership/initiative, and integration with perfusion team).
Schedule of classes (subject to revision)
M-F Clinical Site Placement (times may vary)
On-call may be required
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Weekend work required when taking call.
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the clinical environment
Students are forbidden to record or take photographs in the clinical environment.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 645 Clinical Perfusion III
Term 5 - Spring Semester
M-F (40 Contact hours per week)
Clinical Affiliate Assignment
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Room 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
8
Prerequisite
CVPR 644 Clinical Perfusion II B
Successful completion of departmental comprehensive examinations (written and simulation)
Corequisite
NONE
Course Description:
This advanced clinical preceptorship course is conducted at recognized affiliate institutions.
Students are imbedded within clinical perfusion departments and directly supervised, mentored
and assessed by recognized and Certified Clinical Perfusion Instructors. Emphasis is placed on
the growth and development of the student’s knowledge, critical thinking, clinical skills and
professional communication while practicing all aspects of the clinical perfusion scope of
practice during patient care events. Student’s performance is assessed according to the
department's Clinical Competency Assessment Rubric. Students must consistently perform at
or above the level of PROFICIENT to successfully complete this course.
Student Learning Objectives
Based upon the Dreyfus Model of Skill Acquisition, by the end of the semester students will:
Objective 1: Student will consistently perform at the level of PROFICIENT, as demonstrated
through direct action, on the fundamental skills necessary for the safe conduct of clinical
perfusion
Objective 2: Student will consistently perform at the level of PROFICIENT, as demonstrated
through discussion and direct action, on the entry-level body of knowledge regarding the
application of clinical perfusion
Objective 3: Student will consistently perform at the level of PROFICIENT, as demonstrated
through direct action, with fluency of professional communication, behaviors and attitudes
Objective 4: Student will consistently perform at the level of PROFICIENT, as demonstrated
through discussion, direct action and compliance, on evaluation and application of biomedical
research related to clinical perfusion
Required System Enrollment
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Students will be required to enroll in the Medatrax Clinical Data Tracking System
Grading policy
Pass/Fail
Student Case Evaluation, Assessment & Feedback
Medatrax Compliance = 5%
Case Evaluations = 95%
Assessment
Compliance and professionalism (5%)
students will be evaluated on their completeness and timeliness of case and hour logs on the
Medatrax
Case Evaluations (95%)
Clinical Instructors will provide case by case assessment of a student performance during a
clinical case. These assessments will include evaluations in the following 7 categories: (1) PreCPB Set-up, (2) Initiation, (3) Conduct of perfusion, (4) Termination & Weaning, (5) PostCPB, (6) Documentation, and (7) Professional
Each of the above areas will be assigned by the clinical instructor a value of 1 (worse) to 4
(best) according to a rubric.
Expected performance thresholds* (1-4 values) on the above 7 categories are as follows:
- Pre-CPB = 4 80% of the time
- Initiation = 4 80% of the time
- Conduct of Perfusion = 4 80% of the time
- Termination & Weaning = 4 80% of the time
- Post -CPB = 4 80% of the time
- Documentation = 4 80% of the time
- Professionalism = 4 80% of the time
Written feedback
Mid-Rotation & Final Rotation Feedback
In addition to case-by-case evaluations the student will receive Formative feedback will be
provided at the midpoint of the rotation and Summative feedback at the conclusion of the
rotation. The clinical coordinator will evaluate the student according to a rubric that assesses
10 categories (medical knowledge, health care knowledge, perfusion knowledge, clinical
skills/manual dexterity, communication with team members, professionalism, work ethic,
punctuality, leadership/initiative, and integration with perfusion team).
Schedule of classes (subject to revision)
M-F Clinical Site Placement (times may vary)
On-call may be required
Weekend work required when taking call.
Syllabus review and acceptance
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This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the clinical environment
Students are forbidden to record or take photographs in the clinical environment.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 680 Research in Cardiovascular Perfusion
Terms 3, 4, 5 - Summer, Fall and Spring Semesters
Meeting days/times By appointment with faculty mentor
(Variable contact hours per week based on credits)
Meeting location: TBA
Professor
Name: Bruce Searles, MS, CCP
Office: Silverman Hall, Room 1119
Email: searlesb@upstate.edu
Phone: (315) 464-6932
Office Hours: variable
Credit hours
Variable up to 10
Prerequisite
Successful completion of Core
Identification of a faculty mentor
Corequisite
NONE
Course Description:
Original research in cardiovascular perfusion towards the fulfillment of a master's thesis
performed with the mentorship of a faculty member. Assessment is conducted by an advisory
committee in accordance with the department's academic policy regarding Research Thesis
Projects.
Student Learning Objectives
Objective 1: Communicate mastery of the body of knowledge relative to the thesis topic
Objective 2: Compose and present a Thesis on the topic which organizes and evaluates the
factual, conceptual and hypothetical elements of the research subject
Text books / required reading
Reference materials assigned relative to thesis topic and student educational and professional
goals
Grading policy
Grade of Pass / Fail will be entered once 10 credits have been completed
Course Evaluation and Assessment
Assessment is conducted by an advisory committee in accordance with the department's
academic policy regarding Research Thesis Projects
Assessment of special Projects
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Assessment plan will be outlined for student by their Thesis Advisor and in compliance with
the departmental academic policy for Research Thesis
Late assignments
10 passing credits of Capstone Experience or Research Thesis must be completed prior to
graduation. Delays in completing the requirements for a Research Thesis experience my delay
the student's graduation date.
Schedule of classes (subject to revision)
Face-to-face and electronic student meetings with the student's Departmental Capstone Advisor
and Clinical Research Coordinator to be determined as needed.
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
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CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
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CVPR 690 Capstone Experience
Terms 3, 4, 5 - Summer, Fall and Spring Semesters
Meeting days/times By appointment with faculty mentor
(Variable contact hours per week based on credits)
Meeting location: TBA
Professor
Name: Edward Darling, MS, CCP
Office: Silverman Hall, Rooms 1126
Email: darlinge@upstate.edu
Phone: (315) 464-6931
Office Hours: variable
Credit hours
Variable up to 10
Prerequisite
Successful completion of Core
Corequisite
NONE
Course Description:
This advanced clinical preceptorship course is conducted at recognized affiliate institutions.
Students are imbedded within clinical perfusion departments and directly supervised, mentored
and assessed by recognized and Certified Clinical Perfusion Instructors. Emphasis is placed on
the growth and development of the student’s knowledge, critical thinking, clinical skills and
professional communication with a focus on a professional specialty as approved by the
student’s advisor the clinical site. This experience will be the subject of the student’s capstone
project which includes a written report and oral presentation in accordance with the
department’s academic policy regarding Capstone Projects.
Student learning objectives
Objective 1: Communicate mastery of the body of knowledge relative to the capstone topic
Objective 2: Apply the fundamental skills associated with the capstone topic at the Dreyfus
level of PROFICIENT
Objective 3: Compose and present a summary of the experience which organizes and evaluates
the factual, conceptual and hypothetical elements of the capstone experience
Text books / required reading
Reference materials assigned relative to Capstone topic and student educational and
professional goals
Grading policy
Grade of Pass / Fail will be entered once 10 credits have been completed
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Course Evaluation and Assessment
As per departmental academic policy for Capstone Experiences
Assessment of special Projects
Assessment plan will be outlined for student by their Capstone Advisor and in compliance with
the departmental academic policy for Capstone Experiences
Late assignments
10 passing credits of Capstone Experience or Research Thesis must be completed prior to
graduation. Delays in completing the requirements for a Capstone experience my delay the
student's graduation date.
Schedule of classes (subject to revision)
Face-to-face and electronic student meetings with the student's Departmental Capstone Advisor
and Clinical Capstone Coordinator to be determined and as needed.
Syllabus review and acceptance
This course syllabus is available to all students enrolled in this class via the Campus
Blackboard (Bb) Learning Management System and was discussed with all students in
attendance on the first day of class. Students requiring special accommodations within the
scope of the referenced policies or who have concerns regarding their ability to meet these
course requirements must submit their request in writing to the courses primary faculty
member before the second class meeting date. All students failing to submit written requests
are assumed to have acknowledged their understanding of and intent to comply with all course
requirements.
Notice to students with disabilities
If a student has a documented disability and would like to share information about
accommodations, please make arrangements with the course instructor privately. If you are
aware of a disability you may have, but have not yet sought services, you need to contact the
Office of Student Affairs as soon as possible. Students may find guidance and contact
information for this process in the SUNY Upstate Student Handbook and at:
http://www.upstate.edu/currentstudents/document/accommoddisabil.pdf
Students use of recording devices in the learning environment
Students are required to seek each faculty member’s permission prior to making audio, video
or photographic recordings in the learning environment. Faculty will generally consent to the
recording but each faculty maintains the right to refuse for any reason. Unless identified here,
no blanket recording permissions are granted for this course and students must receive
permission prior to initiating each recording.
Faculty and university use of recording devices in the learning environment
All students are required to sign the Cardiovascular Perfusion Department's
Video/Audio/Photography consent form at the beginning of each semester. The privileges and
acknowledgments described in this form will be considered in full effect for the entirety of this
course.
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University and College Policy
The student should review the following University and College policies due to their clear
relevance to the delivery and assessment of this course. The universities’ student handbook is
available online at http://www.upstate.edu/currentstudents/documents.php?alpha=all.
CODE OF STUDENT CONDUCT (especially Article IV: Violations of the Code)
CLASS ATTENDANCE AND RELIGIOUS BELIEFS
HEALTH CLEARANCE
PLAGIARISM
PROFESSIONAL CONDUCT
Department Policy
The student should review the following Department policies due to their clear relevance to the
delivery and assessment of this course. The Perfusion department’s student handbook is
available in your student Blackboard (Bb) account.
SECTION 1: DRESS CODE
SECTION 2: ACADEMICS
SECTION 3: CLINICAL
External Instruction Form
Form 2E
Version 2014-11-17
This form is required when external instruction is part of the degree requirements in an
academic program. External instruction includes internships, field work, clinical placements,
cooperative education, service learning, and the like, which are offered in cooperation with
external partners, such as business and industry, health care facilities, public agencies, or
schools.
1. Use the table below (expanded as necessary) to summarize proposed arrangements for
required external instruction in an academic program. List all proposed arrangements. The
number of placements listed below should equal or exceed the number of students expected
to be in the initial cohort of a new program.
Name and Title of Contact
Person
Daniel FitzGerald, CCP
Chief Perfusionist
Richard Ginther, CCP, PPF
Clinical Coordinator
Missy Albert, CCP
Clinical Coordinator
Jau Taub, CCP
Chief Perfusionist

Name and Address of Placement Site
Brigham & Women’s Hospital
75 Francis Street
Boston, MA 02115
Children’s Medical Center of Dallas
1935 Motor Street
Dallas, TX
Duke University Health System
3000 Erwin Road, Box 3082
Durham, NC
Ellis Hospital
1101 Nott Street
Schenectady, NY

# of placements
per year
1-5 students
(7-wk rotation)
1-3 students
(7-wk rotation)
1-5 students
(7-wk rotation)
1-4 students
(7-wk rotation)
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Robert Stroud, CCP
Chief Perfusionist

Maimonides Medical Center
4202 Tenth Avenue
Brooklyn, NY 11219
Maine Medical Center
22 Bramhall Street
Portland.ME
Mayo Clinic
200 1st Street SW
Rochester, MN 55905
Nationwide Children’s Hospital
700 Children’s Drive
Columbus, OH 43205
Ochsner Health System
1514 Jefferson Highway
New Orleans, LA 70121
OHSU-Doernbecher Children’s Hospital
700 SW Campus Drive
Portland, OR

1-3 students
(7-wk rotation)

Jeff Wilson, CCP
Chief Perfusionist

St. Joseph’s Hospital
301 Prospect Avenue
Syracuse, NY

1-5 students
(7-wk rotation)

Jacob Heiner, CCP
Chief Perfusionist

St. Peters Hospital
315 S Manning Blvd.
Albany, NY 12208
University of Rochester Medical Center
601 Elmwood Ave, Box 625
Rochester, NY
St. Elizabeth’s Medical Center
2209 Genesee Street
Utica, NY 13501

1-5 students
(7-wk rotation)

Robert Groom, CCP
Chief Perfusionist
Amanda Cornilius, CCP
Clinical Coordinator
Jeff Burnside, CCP
Clincal Coordinator
Deborah White, CCP
Director of Cardiovascular
Perfusion
Carmen Giacomuzzi, CCP
Chief Perfusionist

Karen Smith-Jones, CCP
Chief Perfusionist
Patrick McQueen, CCP
Chief Perfusionist

1-3 students
(7-wk rotation)
1-3 students
(7-wk rotation)
1-3 students
(7-wk rotation)
1-3 students
(7-wk rotation)
1-3 students
(7-wk rotation)

1-5 students
(7-wk rotation)
1-3 students
(7-wk rotation)

2. For clinical placements for programs leading to professional licensure in a health profession,
append documentation to demonstrate each site’s commitment to a numerical range of
students each year, and the time period of its commitment. The documentation should be
signed by the responsible official at each proposed clinical site.
See appended documentation
3. In the table below, list the individual(s) at the campus (or at each campus, in the case of
multi-institution programs) who will have responsibility for oversight and administration of
external instruction.
Name
Bruce Searles

Title
Associate Professor

Email Address
searlesb@upstate.edu
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369

370

371

372

373

374

375

376

377
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POTENTIAL NYS EMPLOYERS FOR GRADUATES OF MS CLINICAL
PERFUSION PROGRAM
OPEN HEART CENTERS - NEW YORK STATE
Albany Medical Center

Albany

Arnot Ogden Medical Center

Elmira

Bellevue Hospital Center

New York

Beth Israel Medical Center

New York

Buffalo General Hospital

Buffalo

Ellis Hospital

Schenectady

Erie County Medical Center

Buffalo

Good Samaritan

Suffern

Lenox Hill Hospital

New York

Long Island Jewish Medical Center

New Hyde Park

MI Bassett Hospital

Cooperstown

Maimonides Medical Center

Brooklyn

Mercy Hospital

Buffalo

Millard Fillmore Hospital

Williamsville

Montefiore Moses

Bronx

Montefiore Weiler

Bronx

Mount Sinai Hospital

New York

New York Presbyterian Hospital Queens

Flushing
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New York Methodist Hospital

Brooklyn

New York Presbyterian Columbia

New York

New York Presbyterian Weill Cornell Medical

Ithaca

New York University Langone Medical Center

New York

North Shore University Hospital

Manhasset

Rochester General Hospital

Rochester

SVCMC St. Vincent's

New York

St. Elizabeth's Medical Center

Utica

St. Francis Hospital

Roslyn

St. Joseph's Hospital

Syracuse

St. Luke's at St. Luke's

Utica

St. Peter's Hospital

Albany

Staten Island University Hospital

Staten Island

Strong Memorial Hospital

Rochester

UHS Wilson Medical Center

Johnson City

University Hospital Brooklyn

Brooklyn

University Hospital SUNY Upstate Medical

Syracuse

University Hospital Stony Brook

Stony Brook

Vassar Brothers Medical Center

Poughkeepsie

Westchester Medical Center

Valhalla

Winthrop University Hospital

Mineola
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Committee Chair”. Presented at the AmSECT International Conference, San Diego California, March
2014
Invited External Examiner, Perfusion Training Program, National University Hospital of Singapore,
October 2013
Award of Excellence, American Society of Extracorporeal Technology Membership, 2011
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Award of Excellence (Nominee), American Society of Extracorporeal Technology Membership, 2009
Award of Excellence (Nominee), American Society of Extracorporeal Technology Membership, 2008
Perfusionist of the Year, American Society of Extracorporeal Technology
Membership, 2006
Most Outstanding Poster Presentation at AmSECT International Conference in Hollywood
Florida. “Supply and Demand for the Perfusion Graduate”. April 2004
Award of Excellence (Nominee), American Society of Extracorporeal Technology Membership, 2001
Perfusionist of the Year (Nominee), American Society of Extracorporeal Technology
Membership, 2001
Perfusionist of the Year (Nominee), American Society of Extracorporeal Technology
Membership, 2000
Most outstanding poster presentation at AmSECT International Conference in Philadelphia,
Pennsylvania. "Chemically Modified Tetracycline Prevents Neutrophil Mediated Acute
Lung Injury in a "Two-Hit" Porcine Model of Post-Pump Syndrome," 1998
Distinguished Alumni, Department of Health Science, Lock Haven University, 1996
Recipient of American Society of Extracorporeal Technology Presidential Scholarship, 1993
Recipient of American Academy of Cardiovascular Perfusion Scholarship, 1993
Recipient Perfusion Resource Association Inc. Scholarship, 1993
COMMITTEE APPOINTMENTS
AmSECT Best Practice / ICEBP Conference Planning Committee, 2012 - 2013
AmSECT Simulation Committee, Founding Chair, 2002 - 2011
AmSECT International Conference Planning Committee 2011- 2014, 2016
Mission Based Management Committee, College of Heath Professions, 2009
Simulation Training Task Force, SUNY Upstate Medical University, 2008
Research Enhancement Committee, College of Heath Professions, 2008 - present
Middle States Self-Study - Assessment of Student Learning Committee, SUNY Upstate Medical
University, 2008
Engaging Excellence - Research Enterprise committee, SUNY Upstate Medical University, 2006
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Accreditation Committee for Perfusion Education, 2006 - 2014
Perfusion Program Directors Council, 1997 - present
Vice Elect, 2004-2006
Chair, 2006-2008
Chair, 2010-2012
AmSECT Government Relations Committee, Liason to the New York State Society of
Perfusionists 2004 – 2015
Middlestates Review Committee on Research, SUNY Upstate Medical University, 2003
Deans Alumni Advisory Council, Lock Haven University, 2000-2003
Academic Policies Committee, College of Health Professions, SUNY Health Science Center
at Syracuse, 1998 –present
Ad Hoc Calendar Committee, College of Health Professions, SUNY Health Science Center
at Syracuse, 1998 –present
Ad Hoc Distanced Learning Committee, College of Health Professions, SUNY Health
Science Center at Syracuse, 2000
Board of Directors, Alumni Foundation of the College of Health Professions, SUNY Health
Science Center at Syracuse, 1998 – 2003
Curriculum Committee, College of Health Professions, SUNY Health Science Center at
Syracuse, 1998 – 2003
Dean's Advisory Committee, College of Health Professions, SUNY Health Science Center at
Syracuse, 1998 –present
ECLS Steering Committee; Crouse Hospital Neonatal Intensive Care Unit, 1997 – present
Faculty Development Committee, College of Health Professions, SUNY Health Science
Center at Syracuse, 1998 – 2002
Secretary 2001- 2002
Internet Committee, American Society of Extracorporeal Technology, 1996 – 2014
Chair 2002- 2008
Nominations & Elections Committee, College of Health Professions, SUNY Health Science
Center at Syracuse, 1998 – 2000
Programs Committee, Alumni Foundation of the College of Health Professions, SUNY
Health Science Center at Syracuse, 1999
Scholarships and Awards Committee, Alumni Foundation of the College of Health
Professions, SUNY Health Science Center at Syracuse, 1998
Search Committee, Department of Cardiovascular Perfusion for Faculty Position, College of
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Health Professions, SUNY Health Science Center at Syracuse, 1999 -2000
Student-Faculty Affairs Committee, College of Health Professions, SUNY Health Science
Center at Syracuse, 1998 – 2000
PROFESSIONAL MEMBERSHIPS
New York State Perfusion Licensure Committee 2016 - present
Accreditation Committee for Perfusion Education, 2006-2012
American Academy of Cardiovascular Perfusion, Associate Member, 1998 – 2000
American Society of Extracorporeal Technology, Active member, 1993 – present
New York State Society of Perfusionists, Active Member, 1998 – 2015
President 2013-2014
President elect 2012-2013
BOD member 2002 – 2015
Perfusion Program Directors’ Council, Active member, 1997 – present
CONTINUING PROFESSIONAL DEVELOPMENT
Extracorporeal Life Support Organization (ELSO) 30th International Conference. Austin TX, 2019
American Society of Extracorporeal Technology (AmSECT) international conference, New Orleans LA
(attended online), 2019
American Association for Thoracic Surgery (AATS) / American Society of Extracorporeal Technology
International conference. San Diego CA, April, 2018
American Society of Extracorporeal Technology International Meeting, New Orleans, Louisiana,
September 2016
American Society of Extracorporeal Technology International Meeting, Colorado Springs, CO, March
2016
Perfusion Program Directors Council (PPDC) Annual Meeting, Tampa FL, April 2015
AmSECT Quality and Outcomes Meeting, Baltimore MD, Sept. 2014
TSDA BoodCamp, Durham NC, Sept 2014
Extracorporeal Life Support in Adult Critical Care, An ELSO Course hosted by the University of Iowa,
Iowa City, Iowa, June 2014.
DASH Rater Training Workshop. (webinar) The Institute for Medical Simulation, Boston Massachusetts.
June 2014
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Canadian Society of Cardiovascular Perfusion Meeting, Ottawa Canada, May 2013
Instructor Development: Simulation-Based Education, Design and Debriefing, Mayo Clinic
Multidisciplinary Simulation Center. 3 day workshop. April 2014.
Perfusion Devices Meeting, Charleston, South Carolina, October 2014
AmSECT International Las Vegas NV, March 2013
Mechanisms of Perfusion, Orlando FL, May 2112
Sanibel Symposium, Sanibel Fl, 2012
AmSECT International Meeting, Orlando FL, March 2012
Pennsylvania State Perfusion Society, Pittsburgh PA, April 2011
AmSECT International, New Orleans LA, April 2011
American Academy of Cardiovascular Perfusion, Reno Nevada, January 2011
AmSECT International Meeting, Reno NV, May 2010
AmSECT / ICEBP meeting, Toronto ON, October 2010
American Academy of Cardiovascular Perfusion Annual Meeting, Nashville, TN, Jan 2010
AmSECT Perfusion Safety & Best Practices in Perfusion, New Orleans, Louisiana, June 2009
Perfusion Program Directors Council (PPDC) meeting, Orlando, Florida, April 2008
AmSECT International Meeting, Orlando, Florida, April 2008
Australia and New Zealand College of Perfusion, Melbourne, Australia, August 2007
Perfusion Program Directors Council (PPDC) meeting, Atlanta Georgia, April 2007
AmSECT International Meeting, Atlanta Georgia, April 2007
Perfusion Program Directors Council (PPDC) meeting, Cleveland, Ohio October 2006
Accreditation Committee on Perfusion Education (ACPE) meeting, Cleveland, Ohio October 2006
AmSECT International Meeting, New Orleans, Louisiana April 2005
Perfusion Program Directors Council (PPDC) meeting, Las Vegas, Nevada April 2006
Perfusion Program Directors Council (PPDC) Meeting, New Orleans, Louisiana April 2005
Perfusion Down Under Winter Meeting, Queenstown, New Zealand August 2005
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AmSECT International Conference, New Orleans, Louisiana, 2005
Perfusion Program Directors Council; Spring Meeting, Tampa, Florida, 2005
New York State Society of Perfusionists Meeting, Long Island, NY, 2004
AmSECT International Conference, Hollywood Florida, 2004
AmSECT Computers in Perfusion Conference, Glendale, Arizona, 2004
Protective Strategies and Advanced Extracorporeal Techniques; The Boston Meeting,
Boston, Massachusetts, 2003
Perfusion Program Directors Council; Fall Meeting, Boston, Massachusetts, 2003
AmSECT International Conference, Las Vegas, Nevada, 2003
Perfusion Program Directors Council; Spring Meeting, Las Vegas, Nevada, 2003
AmSECT Buisness Practice Meeting, New Orleans, Louisiana, 2002
Accreditation Committee for Perfusion Education, site Visitors Workshop for Outcomes
Based Accreditation, New Orleans, Louisiana, 2002
AmSECT International Conference, New Orleans, Louisiana, 2002
Perfusion Program Directors Council; Spring Meeting, New Orleans, Louisiana, 2002
AmSECT Region VII Conference, Kansas City, Missouri, 2001
Perfusion Program Directors Council; Fall Meeting, Kansas City Missouri, 2001
AmSECT International Conference, Miami, Florida, 2001
Perfusion Program Directors Council; Spring Meeting, Miami, Florida, 2001
AmSECT Region VII Conference, Jackson Hole, Wyoming, 2000
Perfusion Program Directors Council; Fall Meeting, Jackson Hole, Wyoming, 2000
AmSECT Region VII Conference, Denver, Colorado, 1999
Perfusion Program Directors Council; Fall Meeting, Denver, Colorado, 1999
New York State Society of Perfusionists Meeting, Syracuse, New York, 1999
AmSECT Region III Conference, Arlington, Virginia, 1999
AmSECT International Conference, New Orleans, Louisiana, 1999
Perfusion Program Directors Council; Spring Meeting, New Orleans, Louisiana, 1999
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New York State Society of Perfusionists Meeting, Buffalo, New York, 1998
AmSECT Region III Conference, Raleigh, North Carolina, 1998
911 ECMO Emergency Workshop, Little Rock, Arkansas, 1998
Tralylol Speaker’s Bureau Update and Workshop, Coconut Grove, Florida, 1998
Perfusion Program Directors Council; Fall Meeting, Minneapolis, Minnesota, 1998
AmSECT Region VI Conference, Minneapolis, Minnesota, 1998
Perfusion Program Directors Council; Spring Meeting, Philadelphia, Pennsylvania 1997
AmSECT International Conference, Philadelphia, Pennsylvania, 1998
Perfusion Program Directors Council; Fall Meeting, San Diego, California, 1997
AmSECT International Conference, Phoenix, Arizona, 1997
AmSECT Region I Conference, Hartford, Connecticut, 1997
Perfusion Research and Education Foundation Case Reports, Galveston, Texas, 1997
AmSECT International Conference, Dallas, Texas, 1996
Pathophysiology of Techniques of Cardiovascular Perfusion, San Diego, California, 1996
AmSECT International Conference, Orlando, Florida, 1995
AmSECT International Conference, Anaheim, California, 1994
AmSECT International Conference, Baltimore, Maryland, 1993
AmSECT International Conference, Washington, DC, 1992
PROFESSIONAL COMMUNITY CONTRIBUTIONS
Participated in a consortium on perfusion simulation and conducted 6 hours of simulation at the AmSECT
Perfusion Safety & Best Practices in Perfusion 2009, New Orleans
Lawson S, Darling E, Searles B. Perfusionists should take a second look at ECMO. AmSECT Today,
7(4): 13, 2004
Olshove V, Lawson S, Searles B, Darling E. “AmSECT Pediatric Committee: Perfusion
Survey Results” AmSECT Today March;10-11, 2001
Journal of Extracorporeal Technology web site maintenance, 2001 – 2003
Perfusion Program Directors Council (PPDC) web site maintenance 1998-2006
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Perfusion Pages: Primary Founder, Developer, Programmer and Overseer of the first Internet
site devoted to the advancement of Extracorporeal Technology, March 1995 – 2000
PPM-L (Perfusion Pages Mailing List): list owner of an Internet email list open to any professional with
an interest in Extracorporeal Technology. December 1995 – 2000
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